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You can tune into the world with National’s 
RF-5000. It has no less than 11 bands, 
including FM, AM, Short Wave, and amateur 
bands, plus 30 transistors and diodes. Five 
highly efficient antennae match every 
frequency. Two hi-fi speakers provide 
superior sound. 

Ultra linear transistors give an output of 
2,000 mW—five times the normal wattage 
of portables! 


Without any doubt, it is the best portable 
radio in the world — made for those who 
want the very best. Price: $495. 

DESCRIPTIVE LITERATURE FREE! 


To HACO DISTRIBUTING AGENCIES PTY. LIMITED 
jjNji 57/69 Anzac Parade, Kensington, N.S.W. 

Please send me further information on the RF-5000. 

Name _ 
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If it's on the AIR (anywhere) 


this portable 


radio will pick it up 
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Idle Speculation 

In November, 1964, under the title of “Kil¬ 
dare Klanger,” we drew attention to the way in 
which the then popular television medic had ridi¬ 
culed the idea of computers being able to assist 
doctors to diagn'ose ills and to specify appropriate 
treatments. From their reactions, it was obvious 
that a few of our readers shared Dr. Kildare’s 
scorn of these “new fangled” schemes. 

Since 1964, the good doctor seems largely 
to have disappeared from our screens but the 
research into medical computer techniques, which was then under 
way, has intensified in various major centres. The article on 
page 10 indicates the sort of impact that computers are likely to 
have on hospitals not too many years hence. 

But if we took time off to knbek Dr Kildare, we feel equally 
bound to criticise self-styled prophets in the popular Press who go 
to the other extreme. Recently, one such writer pictured banks of 
computers listening carefully as patients chattered about their ills 
into microphones, free of the usual inhibitions; the computers would 
print out, for busy doctors, only the medically significant portions of 
the conversation, for subsequent examination, diagnosis and treat¬ 
ment. 

What ‘a lot of twaddle! 
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If there are two things which computers are unlikely to be able 
to do in the foreseeable future they would be: (1) to hold a sympa¬ 
thetic conversation in natural speech with patients drawn <at random 
from a cosmopolitan community and (2) to process such a conversa¬ 
tion in the manner suggested. If and when this becomes feasible, 
the much simpler procedures of correlating personal data, symptoms, 


Perth—Sungravure Pty. Ltd.. 847 Hay 
Street, 6000. Phone 23-4513. 


Newcastle. N.S.W.—Associated 

papers Ltd.. 22 Bolton Street. 
Phone 2-3696. 


News- 

2300. 


London—John Fairfax & Sons (Aust.) 
Ltd., Reuter Building, 85 Fleet Street. 


New York—“The Sydney Morning 
Herald" Ltd.. “Times Annex,” 229 West 
43rd Street. 


Distribution: 

Distributed in N.S.W. bv Sungravure 
Pty. Ltd., Jones St.. Broadway. Sydney. 
N.S.W.: in Victoria by Sungravure Ptv. 
Ltd.. 392 Little Collins Street. Mel- 
Dourne; In South Australia by Sun¬ 
gravure Pty. Ltd.. 104 Currie Street. 
Adelaide; In Western Australia bv 
Western Press: in Queensland by 

Gordon and Gotch (A's'a) Ltd.: In New 
Zealand by Truth (N.Z.) Ltd.: in Tas¬ 
mania by Davies Bros. Ltd., “Mercury.” 
Hobart. 


ituiiiiiiumtimiittiiiitiiimiifiiimiimiiiiiimmiiiimmimmimimmtmiutmitiir 


medications, etc., would be so well established that there would be 
no need to involve doctors at all for routine cases! 

For the present, the “prophecy” blithely reverses the natural 
roles of doctor and computer, allocating to each the task at which 
the other excels. 

I doubt that ill-advised speculation has any more merit than 
ill-advised criticism, when both spring from a lack of background. 

.... and here it is, Christmas again. Sincerely, we extend 
compliments of the season to readers and advertisers. 


w. n vuM 
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MODEL UA-41 

STEREO 

AMPLIFIER 

• FULLY TRANSISTORISED 

• 20 WATTS MAX PER CHANNEL 


‘‘•OMlr. 


Instrol offers you high quality high fidelity at a 
most reasonable cost. This fully transistorised 
amplifier features maximum power of 20 watts per 
channel, 30 to 20,000 Hz. Front panel head¬ 
phone jack, better than 1 i p.c. harmonic distortion, 
plus many other fine features. A machine which 


will provide you with incomparably fine repro¬ 
duction of your favourite recordings plus facilities 
for instantaneous tape recording and playback. 
Suitable for both ceramic and magnetic pick-ups. 
PRICE $99.00. 


MODEL UA-21 

STEREO 

AMPLIFIER 


Smaller brother to the UA-41, this 
10 watts per channel amplifier is 
ideal for use in conjunction with 
crystal and ceramic pick-ups. The 
Instrol UA-21 offers high quality 
sound at very low cost. $58.00. 


INSTROL AMPLIFIER-TUNER MODEL ATI 

A custom-built precision instrument tastefully presented 
in a high-quality, craftsman-made cabinet. Designed in 
Australia to suit Australian conditions and made from 
readily available local materials. 18-20 watts R.M.S. 
(Music power 36-40 watts). 

PRICE 

Without cabinet. $133.50 

Extra for cabinet: 

Walnut or Maple . $15.00 

Teak or matched special . $16.50 


LABCRAFT 
ALL BALANCE 
DUAL 

ELAC 4 

GARRARD 

SONY 

BRENNELL 

MINICONICS | 

AKAI 

TEMPO 

LEAK 

QUAD 


INSTROL 

PLAYMASTER 

FISHER 

ROLAND 

TRIO 

SANSUI 

WHARFEDALE 

GOODMANS 

SHURE 

A.D.C. 

DECCA 


NEW INSTROL AMPLIFIERS 


Yes, we carry a range of imported loudspeakers, players, amplifiers and tape recorders. 
Please state your requirements and we will gladly quote. All well-known brands stocked. 
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instrol mmmmmm 


RECORD & 
PLAYBACK 


fine audio furniture 


INSTROL 


Smart teak trim, Simple push-button operation, recording level and bat¬ 
tery condition meter, microphone with on-off switch, etc. 

High quality recording and playback. 500 mV output and 100 to 
7,000Hz, capstan drive, and operates perfectly in any position. 

Powered by 4 inexpensive size C 1.5V cells, or optional plug-in 
240V AC power supply. 


Use it AT HOME—IN THE CAR—AT PICNICS— 
MEETINGS—THE OFFICE. Optional accessories 
which include headphones, footswitch and A.C. 
power unit, enables us to offer you a complete 
portable office dictating system for well under 
$100.00. The machine, Instrol Model 33 as 
illustrated, complete with batteries, micro¬ 
phone (including stand and case) costs 
you only $75 (Plus $1 reg. post) 


Make your own cabinet and save $ 

A complete range of high-quality Hi-Fi Cabinets. Tailored to suit the equipment of 
your choice and most economical. In the Instrol range there are more than 20 equipment 
and speaker cabinet designs. Each is available, built and polished or in kit form to 
make yourself. A hammer, screwdriver and a few hours of your time is all you require 
to make your own. All parts pre-cut, best-quality materials, full instructions supplied— 
all for little more than half the cost of ready-made cabinets. It’s great fun, too—but why 
not send or call for the free Instrol Cabinet Brochure? Profusely illustrated with full 
specifications and measurements. 


ss 


BROADWAY ELECTRONICS 

(SALES) PTY. LTD. 

32 GLEBE PT. RD. f GLEBE, NJS.W. 
Phone: 68-1171. 

(Only 100 yards from Broadway, and 
open Saturday mornings.) 

'' ^ ' .. *"■ " . ' 


PLEASE NOTE: Our Hi-Fi 
Store is at Glebe, and the 
Phone is 68-1171. This does 
not yet appear in the tele¬ 
phone directory. The spare 
parts, test equipment, kit sales, 
etc., are still at the original 
address, 206 Broadway — 
Phone 211-4224 (3 lines). 

Only the Glebe Store is open 
on Saturday mornings. 


NAME. 

ADDRESS. 

p] Instrol Amplifiers Q] Instrol Cabinets 
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TRANSFORMER 


AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 
THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 




SOLDERING IRONS 


rr 


MINISCOPE 

$5.28 


w/fcH O 


&isYm 


LUXE MODEL 

$ 5.95 


Both De Luxe and Miniscope Irons are 
beautifully presented in a handy re-usable 
plastic pouch-pack, complete with one 
spare tip and two spare elements. 


by National. Miniscope and De Luxe operate 
on voltages from 2.5 V. to 6.3 V. A.C. or D.C. or 
from 240 V. A.C. mains through.a "National Scope 
Transformer" fitted with 6-ft. 3-core flex and 3 
pins mains plug. $7.65 


AUSTRALIAN & OVERSEAS AGENTS. 

Wm. J. McLELLAN & CO. PTY. LTD. 

the CRESCENT. KINGSGROVE. 2208. N.S.W. 50 0111 


VICTORIA: 

' R H. GROUP SALES VICTORIA TASMANIA: W. P. MARTIN PTY. LTD. 
202 Bell Street. PRESTON. 480 1211 202 Argyle Street, HOBART. 


S. AUSTRALIA: COLLETT & CANT PTY. LTD. 

103 Halifax Street, ADELAIDE. 

N.Z.: H. W. CLARKE (N.Z.) LIMITED ST/VU 
42-46 Cable Street. WELLINGTON. C.3 

N.Z.: H. W. CLARKE (N.Z.) LIMITED 
10Teed St.. New Market, AUCKLAND, S.E.l 


W. AUSTRALIA: I. W. HOLMAN & CO 
249 James Street. PERTH 


QUEENSLAND: K. H. DORE & SONS 
505-507 Boundary Street. BRISBANE 

ALSO TOWNSVILLE AND ROCKHAMPTON 


COUPON 


Please forward free illustrated literature and specifications 



Wm. J. McLellan & Co. Pty. Ltd. 

THE CRESCENT. KINGSGROVE. 2208. 
N S W. TELEPHONE 500111. 


Name--— 

Address-- 

My usual supplier is 


B 

a 

B 

S 

B 
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a 

a 


MCL.1Q21.FP 
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Grundig professional-standard 

stereo tape recorders 

from World's largest manufacturer 



GRUNDIG 

TK245 

Mono/stereo recording/playback 
(via additional amplifier) — 

4 tracks — 2 speeds — built-in 
automatic level adjustment — 
simultaneous and sound 
on sound recording. Frequency 
range 50 to 16,000 cps. 


GRUNDIG 

TS340 

3 speed, 4 track — 8 watts 
per channel (RMS) which 
can operate independently 
— multi-play — sound on 
sound — echo — multi- 
synchronous recording. 
Frequency range from 40 
to 18,000 cps. 



Goldring Engineering (A'asia) Pty. Ltd. 

N.S.W.: 443 Kent Street, Sydney 29-1275. VIC.: 368 Little Bourke Street, Melbourne. 67-1197. QLD.: 235 Edward 
Street, Brisbane. 2-3247. W.A.: 91 Hay Street, Subiaco, Perth. 8-4988, 8-4989. S.A.: 77 Wright Street, Adelaide. 
51-5117 




From the ever-widening range of hi-fi equipment available from Goldring 
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Coupon: Please send me further information on Grundig Stereo Tape Recorders. 

Name -- 

Address- 

GE:P415 















From Grundig: 

The ultimate solid-state 
studio line components. 



SV40 Hi-Fi Amplifier 

A fully transistorised Hi-Fi amplifier, 
the SV40 has a distortion factor of less 
than 0.5%. With 25 transistors and 
7 diodes it has a channel separation of 
better than 40 db and a frequency 
response of 20-20,000 cps ± 1 db. 
Power Output: 20 watts RMS per 
channel. 



SV80 Hi-Fi Amplifier 

The SV80 features 29 transistors and 
9 diodes, better than 46 db channel 
separation, 20-20,000 cps ± 1 db 
frequency response and a distortion 
factor of less than 0.5%. Power 
Output: 40 watts RMS per channel. 



TR5000 and TR3000 
World Range Radios 

The TR5000 (upper) has 17 transistors 
and 11 diodes—brings in world-wide 
reception on thirteen wavebands with 
bandspreading. Receives VHF and 
FM. Two speakers. AC mains or battery 
operation. TR3000 is similar with 
13 transistors, 8 diodes and 2 
rectifiers. 
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Goldring Engineering 

(A’asia) Pty. Ltd. 

N.S.W.: 443 Kent Street, Sydney. 29-1275. VIC.: 368 
Little Bourke Street, Melbourne. 67-1197. QLD.: 235 
Edward Street, Brisbane. 2-3247. W.A.: 91 Hay Street, 
Subiaco, Perth. 8-4988, 8-4989. S.A.: 77 Wright Street, 
Adelaide. 51-5117. 


Please forward me further Information about Grundig 
□ Amplifiers. □ World Range Radios. 

Name. 

Address. 


From the ever-widening range of hi-fi equipment available from Goldring 
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'Pro' mikes by Turner 
-the microphone specialists 


The Turner Company, U.S.A., have spec¬ 
ialised in microphones for more than 35 
years. They make no other electronic 
equipment. Their test equipment, en¬ 
gineering lab. and anechoic chamber are 
acknowledged the finest in the commer¬ 
cial audio industry. 


The models shown are highest quality, 
professional cardioid dynamic micro¬ 
phones for recording, public address and 
broadcast. 

They are directional type, designed for 
applications where acoustical feedback 
must be eliminated. 


Model 500 

— features a newly designed Dynaflex dia¬ 
phragm. It has a high degree of sensitivity yet 
cuts out the majority of the popping and breath 
noises even at close range. Response is 40 
15,000 c.p.s; output level — 55 db. 


Model 510 

— has exceptionally flat response from 40- 
15,000 c.p.s. Dual impedance of 50 or 200 
ohms. The cardioid discrimination is typically 
25 db. over the frequency range. It combines 
excellent fidelity with unusual sensitivity. 
Model 505 is similar to the 510 with the 
additional acoustical advantages of an adjust¬ 
able bass response which modifies response to 
100-15,000 c.p.s. 


Model 600 

— popularly priced with no sacrifice in per¬ 
formance. The 600 has full range capabilities; 
includes all the acoustical features for high 
quality recording, dance band use or public 
address work. 

From the ever widening range of hi-fi equip¬ 
ment available from Goldring. Write or call for 
information. 


Goldring Engineering (A'asia) Pty. Ltd. 

N.S.W.: 443 Kent Street Sydney 29-1275. VIC.: 368 Little Bourke Street, Melbourne. 67-1197. QLD.: 235 Edward 
Street, Brisbane. 2-3247. W.A.: 91 Hay Street, Subiaco, Perth. 8-4988, 8-4989. S.A.: 77 Wright Street, Adelaide. 
51-5117 


G 


Coupon: Please send me further information on Turner microphones. 
Name_ 


Address. 
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From the ever-widening range of hi-fi equipment available from Goldring 
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Price is the only difference 
between a $70 plus 
precision changer and a 
$47 BSR UA70/Macdonald 500. 

The BSR UA70/Macdonald 500 can give you all this. 
For $47. Standard fitting Cl Ceramic SR cartridge. 

To get the most out of your UA70, we recommend 
the fabulous Pickerinq range of magnetic cartridges, 
VI5AM2 $26. 

Specially styled to match the BSR UA70/Macdonald 
500 we have available a craftsmen built, teak finish 
base and flexible perspex lid, priced at $30. 


For $70 you can get a very good precision changer. 

No doubt it would have all the goodies to back up 
the price tag: a low-mass precision vernier counter¬ 
balanced pickup arm, a 4-pole dynamically balanced 
shielded motor. But. so does ours. 

And we would hope, for that kind of money, that 
it would also have a feathertouch cueing device. 
“Dialomatic" precision stylus-pressure control, an 
11" deep-rim turntable, vibration-free 4-point corner 
suspension, interchangeable manual and automatic 
spindles, plus the ability to play 7, // 10"and 12" 
records at 4 speeds. 


G 


BSR UA70 

MACDONALD 500 
FROM 

GOLDRING 


N.S.W.: 443 Kent Street, Sydney 29-1275. VIC : 368 
Little Bourke Street, Melbourne. 67.1197. QLD.. 235 
Edward Street. Brisbane. 2.3247. W.A.: 91 Hay 
Street. Subiaco, Perth. 8.4988, 8.4989. S.A.: 77 
Wright Street, Adelaide. 51.5117. 


ENGINEERING (A'ASIA) PTY. LTD. 


From the ever-widening range of hi-fi equipment available from Goldring 


GE:P414 
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Stereo equipment 

Only Golaring have it this good 



G99 Transcription Unit 

For enthusiasts requiring a unit of high transcription 
quality, but wishing to use a transcription arm of their 
own choice. Features an 8-lb. non-magnetic, diecast, 
dynamically balanced turntable—fully variable speeds—a 
vertical drive system and a neon-lit stroboscope. 

Wow and flutter is less than 0.2%—rumble and hum are 
negligible. Turntable speed variation is less than 1% for 
13% mains voltage change. 



Goldring 

300’ free field 
Stereo Cartridge 

In this cartridge a very lightweight tube of magnetic 
material lies in a ‘free field’ generated by a fixed source 
coupled to a low mass diamond point. It features low 
mechanical impedance (tracks at 1 to 3 grams), screening 
from external hum fields, gold-plated contacts. Stylus is 
replaceable. Rivals finest in the world. 


From the ever-widening range of hi-fi equipment available 
from Goldring. 



TECHNICAL SPECIFICATION 

Overall length of pick-up arm 330 mm. (13"). Diameter of 
pedestal 34 mm. (1.34"). Overall height with screening can 
150 mm. (5.9"). 

Maximum height adjustment 30 mm. (1.18"). Tracking 
length (turntable spindle to pedestal spindle) 210 mm. 
(8.27"). Stylus overhang 17.1 mm. (0.67"). Maximum ad- 



Lenco P77 precision 
-Plane Transcription Arm 

justment of Stylus position 10 mm. (0.39"). Offset angle 
23° 12'. Tracking error ± 0.8°. Length of cable 1.10 m. 
(43"). Capacity (plug-in shell to amplifier input) 160 pF. 
Moment of inertia (without cartridge) 148 grs. 2 /mm. Low 
frequency resonance with cartridge of compliance 5 x 10~ 6 
cms./dyne=10 c/s. 


GOLDRING ENGINEERING (AUSTRALASIA) PTY. LTD. 

N.S.W.: 443 Kent Street, Sydney. 29-1275/6/7. 

VIC.: 368 Little Bourke Street, Melbourne. 67-1197. W.A.: 91 Hay Street, Subiaco, Perth. 8-4988. 

QLD.: 235 Edward Street, Brisbane. 2-3247. S.A.: 77 Wright Street, Adelaide. 51-5117. 

For further information on these products send this coupon to your Goldring office. 

Q G99 Transcription unit Q Goldring ‘800’ cartridge Q Lenco P77 Transcription arm. 

NAME. 



ADDRESS 


STATE 


From the ever-widening range of hi-fi equipment available from Goldring 
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COMPUTER LINKS DOCTOR, PHARMACIST, 


Better care of patients and more efficient record keeping are two major benefits to 
be expected from new computer systems developed especially for hospital use in the 
U.S.A. The breakthrough which has made the system feasible is a method which allows 
doctors to communicate directly with the computer without special training. 


By Larry W. Grace 



Figure 1 . The Lockheed Video 
Matrix developed for the use of 
doctors and hospital personnel , 
and the light pen which is used 
to summon lists of medical 
orders to the screen . 


A headline in a recent issue of a local newspaper in a 
U.S. provincial town read: “Hospitals Going All Out For 
Automation.” The following story explained how one of 
the town’s hospitals would become a model of up-to-date 
efficiency by the installation of a computer system it had 
ordered. The new facilities to be provided by the domipu- 
ter were listed as follows: 

© Television-type communications terminals at which doc¬ 
tors can review patient records, prescribe drugs, lab tests 
or X-ray treatments in a matter of seconds. 

a Total automation of hospital business records which 
will enable a patient to receive a complete bill for all 
services no matter how soon he leaves the hospital. 

O Computerised examination of all medical records, pro¬ 
viding staff doctors with flawlessly accurate statistics. 

a Electronic devices which analyse blood and provide 
numerous tests in minutes. 

© Electronic “nurses” which keep a 24-hour check on 
critical heart patients and warn of impending attacks. 

A number of big city hospitals have used computers for 
record keeping for some years, but they have been little 
used on the purely medical side of hospital management. 
The main drawback preventing more widespread use of 
computers in this capacity has been the need for the user 
to be able to communicate with the computer in its own 
“language” or employ middlemen to act as “translators.” 
Doctors have been reluctant to do this, because of the fear 
of mistakes occurring in treatment through misunderstanding 
of medical requirement by laymen. Now, however, new 
systems have been developed which allow doctors to com¬ 
municate directly with computers. Let us consider a mythi¬ 
cal case of a doctor at work in a computer-equipped hos¬ 
pital of the not-too-distant future. 

At a local hospital, Dr Boyce has just completed the 
examination of a patient under his care. During the 
examination, the doctor determined that his natient should 
be given a 300,000-unit injection of penicillin. Dr Boyce 
must now issue the medical order to place in motion the 
hospital operations which will result in the injection being 


given to the patient. To generate his order, Dr Boyce 
goes to the central communications area of the floor. 

It is at this point that the field of electronics enten 
the picture. Unlike the doctors in conventional hospitals 
Dr Boyce does not handwrite his medical orders. Instead, 
he seats himself at a desk-like console at the nurse's statior 
(see figure 1). This console is, in fact, a computer terminal 
which gives the doctor and other hospital personnel access 
to a computerised hospital information system. The sys¬ 
tem facilitates generation and execution of medical orders 
with a minimum of time and with a reduction in paper¬ 
work operations. 

After inserting his personal identification card into the 
slot provided on the front of the terminal, Dr Boyce is 
presented with a list of the names of his patients in the 
hospital. This list is displayed on the video screen portion 
of the terminal in front of him. He then points a “light 
pen,” a photo-sensing device with the appearance of a slight¬ 
ly oversized writing pen, at the desired patient name and 
presses the switch on the side of the pen. The patient’s 
name is stored by the computer for use in processing the 
medical order. A new display is then presented. 

This new display is a master guide listing of possible 
types of medical orders. Dr Boyce points the light pen and 
selects “Medications.” The display then changes to provide 
a list of possible medications, from which “Antibiotics” is 
selected. The next display which appears presents a list of 
various types of antibiotics. Again the doctor points the 
light pen at the desired type, in this case “Penicillin,” and 
makes the selection. 

As new displays are presented, Dr Boyce selects the 
desired entries required, the method of administering the 
medication, and the time and frequency desired. Each selec¬ 
tion is transmitted to the computer for storage and pro¬ 
cessing. When Dr Boyce has completed his order, he uses 
the light pen to select the phrase “New Text,” which is 
displayed at the bottom of the video screen. The order 
which he has just generated is then displayed for his review. 
If it is not correct he edits the order by using the light 
pen 'or the console keyboard to change the incorrect entry. 

When he is satisfied that the order is 
correct, he selects the word “Entry” and 
the order becomes official. 

Dr Boyce can return now to his daily 
tasks of patient care. The computer-aid¬ 
ed information system takes over and 
performs the necessary processing and 
distribution operations. For example, the 
computer checks the new order for 
errors and then automatically transmits 
a message to a console in the hospital * 
pharmacy, alerting the pharmacist to 
supply the required penicillin injection 
to the nurse. The doctor’s order is print¬ 
ed out immediately at the communica¬ 
tion centre. The nurse then plans for 
administering the drug. A message to 
the hospital business office automatically 
provides billing information upon noti¬ 
fication by the nurse that she has given 
the injection. 
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WARD STAFF 


RIGHT: Figure 3 . Detailed block dia¬ 
gram of the Video Matrix Terminal 
portion of the system . 

BELOW: Figure 2. Block diagram of 
the Lockheed Hospital Information 
System . 


\ 

TERMINAL PROCESSOR I VIDEO MATRIX TERMINAL 1 




(Editor’s Note: The use of a computer to check the 
accuracy of medical prescriptions is not new. It is relatively 
simple to program a computer with maximum safe dosages 
and/or the accepted applications of all the drugs in its 
memory store, and to arrange that it check all prescriptions 
against these data, modified by such information as a 
patient’s age, medical history, other medical conditions, etc. 
Should the prescription call for a doseage or application 
which transgresses these limits, the computer will bring up 
an alarm and require a confirmation before it will accept the 
instructions. 

There have also been some investigations into the idea 
of incorporating a “learning” facility into the computer. In 
this case any abnormal doseage or medication will be queried 
by the computer, as before, but subsequent confirmation 
by the doctor not only allows the computer to accept the 
particular instruction, but is used by it to modify its own 
memory store to bring it into line with new techniques.) 

Lockheed Missiles and Space Co, is one of many com¬ 
panies actively engaged in the development of such sys¬ 
tems. Lockheed specialists in the fields of medicine, opera¬ 
tions research, information technology, systems engineering, 
and electronics have attacked the problems of information 
processing in the hospital environment. By applying the ex¬ 
perience gained in information processing, within and with¬ 
out the aerospace industry, Lockheed has developed a com¬ 
prehensive hospital information system. 

Information processing, an integral part of the total 
hospital information system, will flow from the physician’s 
orders to the departments providing services such as labora¬ 
tory tests, X-rays, and so forth. Reports from the laboratory, 
radiology, electro-cardiography, and the nursing departments 
will be promptly retrieved and available to the physician. 
In addition, a more efficient record-keeping system will re¬ 
sult. The patient’s record accumulated in the computer 
memory will contain relevant data for health team members 
to interpret and analyse. This system is designed to provide 
a saving of the physician’s time and augment his capabili¬ 
ties, provide more effective hospital management and, most 
important, improve patient care. 


The major components in the initial demonstration sys¬ 
tem developed by Lockheed are defined in the system block 
diagram (figure 2). The computer performs the processing 
functions required in the storage and distribution of all 
information within the system. Advanced programming tech¬ 
niques are being employed to provide fast and accurate daita- 
handling operations. The rotating magnetic drum serves as 
the mass-storage medium in the system. About 1.5 million 
characters of information regarding patients and treatments 
can be stored on the drum used in the demonstration 
system. 

The importance of the computer with mass storage in a 
hospital information system may be self-evident. The pri¬ 
mary importance of the remainder of the components shown 
in the block diagram may not be so obvious. The Video 
Matrix Terminal and the terminal processor provide the 
means by which the doctor communicates with the informa¬ 
tion system. For the system to be effective, the physician, 
who is both the source and user of most medical informa¬ 
tion, must be in direct contact with it, not isolated frota it 
by intermediaries. 

Direct contact implies dialogue between the user and 
the system. However, this dialogue must be carried on in a 
language with which the physician is familiar. The use o(f 
an alphanumeric video display in the terminal permits the 
presentation of information to the physician in the terms 
with which he is most familiar, his own vocabulary. 

One might argue that a display is not really needed, 
that a typewriter connected to the computer could present 
the same message. While it is true that this could provide 
for doctor/computer communication in the doctor’s language, 
the factor of time precludes this arrangement. Important 
though it is that the read-out system present understandable 
information, it is just as important that this be delivered 
at a rate which can keep up with the physician’s own 
thought processes. If the system response is slow and the 
doctor must wait for the requested information, he may 
become annoyed and feel that his work is being hindered 
rather than helped. He may lose that required direct contact 
with the system. 

Studies at Lockheed indicate that a response time of one 
second or less is needed when the user is engaged in close 
conversational interplay with the computer. The high-speed 
display in the Video Matrix Terminal, can be updated with 
a complete new display in little more than 33 milliseconds. 
Response to the physician’s request appears to be “instan¬ 
taneous.” 

Similar time wasting problems are encountered where 
typewriters are used to feed information into a computer. 
Keyboards, similar to those on typewriters, have for many 
years provided the means with which an operator can “talk” 
to a computer system. However, efficient use of keyboards 
requires special training and skills. The inexperienced opera¬ 
tor may find it necessary to switch his attention from the 
information displayed in front of him to the keyboard (i.e., 
“hunt and peck” technique). This slows down his efforts and 
may introduce errors by interrupting his concentration. 

In the Video Matrix Terminals, the light pen is the 
doctor’s means of “talking” to the system. As was described 
briefly above, the doctor selects information and instructions 
displayed on the face of the screen by pointing the pen 
at the desired character, word or phrase and depressing the 
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PLESSEY 



Use Rola loudspeakers 
C7-5L,C9-6L or 6H for a 

two-speaker car radio system 


Add a new dimension of listening pleasure to your car radio’s performance with a two-speaker system 
using high performance loudspeakers especially designed by Rola for car radio applications. 

A second loudspeaker can be added to your car radio by following the simple circuit below. The 
balance control potentiometer—resistance values are listed—ensures optimum audio balance 
between the front and rear speakers for pleasing stereo effect. 

Rola C7-5L, C9-6L and 6H models w.th 3.5, 8 or 15 ohm impedances, are ideal for two-speaker 
systems, or for replacement purposes. Long term reliability and high performance features make 
these Rola models Australia’s most popular car radio speakers. 
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Rear Speaker 


Balance control Potentiometer—2 Watts 
20 ohms wire wound—15 ohm speakers 
10 ohms wire wound— 8 ohm speakers 
5 ohms wire wound— 3.5 ohm speakers 
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Plessey Components Group 

Rola Division The Boulevard 
Richmond Victoria3121 Telephone42 3921 
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switch on the side of the pen barrel. 
Acting on the selection made by the 
physician, the system performs program¬ 
med sequences of information process¬ 
ing operations and presents a new dis¬ 
play on the screen. The information and 
the programmed sequences in which in¬ 
formation is displayed closely parallel 
the information structure instilled in the 
professional’s memeory by his training 
and practice. 

The technique of inputting to the sys¬ 
tem via light pen selection provides the 
convenient direct interaction between the 
operator and the machine in an effective 
information system. The use of the 
light pen is fast, easy, and accurate; 
little more is required of the user than 
that ’he be able to read what is dis¬ 
played on the screen and be able to 
point. When using the light pen, the 
physician maintains his concentration on 
the display, thus reducing the chance of 
error caused by looking away to the key¬ 
board. 

It is to be noted that although the 
tight pen is the primary medium for 
communicating with the system, a key¬ 
board is still found to serve a very use¬ 
ful purpose. The keyboard shown on the 
Video Matrix Terminal is used for enter¬ 


flBCDEFGH 
IJKLMNQP 
QRSTUUtJX 
YZ123456 
7890 . ? ? 
#□-&*:<> 
Cl; 

/ ' 40 *+ 

ABOVE: Figure 4 . The Video 
Matrix character repertoire. 
BELOW: Figure 5. An unre¬ 
touched photograph of a Video 
Matrix Display . 


ing highly specialised and topical infor¬ 
mation into the system. Examples of 
such information are new (patients* 
names, room numbers and special text. 

A typewriter read-out system is also 
provided to supply paper copy of infor¬ 
mation within the system, when it is 
required. This allows for outputting of 
information to a console even when an 
operator does not happen to be present. 
Typing is initiated bv the computer, 
based upon requests from an operator 
or from the processing programs. 

So far only a single doctor and a 
single terminal hav e been considered. 
However, hospitals usually have more 
than one doctor, any or all of whom 
may desire use of the information sys¬ 
tem at the same time. Therefore, to 
provide direct contact with the comput¬ 
er by a number of persons simultane¬ 
ously, multiple terminals are located 
throughout the hospital. As shown in 
the block diagram, the demonstration 
system is provided with three terminals. 
An operational information system in a 
large hospital may require as many as 
20 or more terminals. A doctor at any 


one of these may communicate with the 
system independently of what may be 
occurring at the other locations. Because 
of the fast response times mentioned 
above, requested information is present¬ 
ed “instantaneously.” 

The detailed block diagram of the 
Video Matrix portion of the Lockheed 
hospital information system illustrates 
the relationships between various com¬ 
ponents mentioned above. The division 
of the functional blocks on this diagram 
represents the physical location of com¬ 
ponents and circuitry within the initial 
demonstration system. As was noted 
earlier, this system is equipped with 
three Video Matrix Terminals. The inter¬ 
faces between each of the terminals and 
the terminal processor are essentially the 
same. Therefore, the details for only 
one terminal are illustrated here. 

The video display is basically a 
dynamic alphanumeric system employing 
standard television raster scan for image 
generation. Each display unit is a con¬ 
ventional 525-scan television monitor, 
much like a home television receiver. Up 


to 24 rows, with 40 alphanumeric charac¬ 
ters per row, are displayed on the screen. 
Ten scan lines are allotted for each 
row of characters and a total of 240 
scans are required for a complete dis¬ 
play. The system is really a 2o2i line 
one, with 240 active lines. 

The dynamic nature of the television 
raster system requires that the video 
pulse stream be supplied continually to 
the display unit, thus providing the 
necessary display “refresh.” The frame 
rate, or the rate at which the 525-scan 
raster is recycled, is 30 frames per 
second. With a refresh rate equal to 
this frame rate, a noticeable and annoy¬ 
ing flicker would be observed. The dual¬ 
field character of the commercial raster 
is used to eliminate this problem. The 
525-scan raster consists of two fields of 
2621 scans each. Each field covers the 
entire frame. By eliminating the field 
interlace and supplying video for the 
full display of information in each of 
the two fields, the effective refresh rate 
is doubled and the display appears stable 
and flicker-free. 

The video disc, shown as a component 
in t'he terminal processor, provides stor¬ 
age of display video pulse streams. This 
storage allows refresh of the displays 
without requiring access to the control¬ 
ling computer and mass-storage for each 
frame of the display raster. The video 
signal is generated only once for each 
new -information display and as this 
generation occurs, the signal is recorded 
on the rotating disc. The rotational 
speed of the disc, l,800rpm, is equi¬ 
valent to the frame rate of the tele¬ 
vision monitors. Thus a complete display 
frame requires one revolution. The re¬ 
fresh storage for all terminal displays in 
the system is provided by the single 
video disc. 

Multiple read/write heads and elec¬ 
tronics permit simultaneous and 
independent storage of different informa¬ 
tion to be displayed at the various ter¬ 
minals in the system. The video disc 
also serves as the source of synchronis¬ 
ing signals for the displays. Clock sig¬ 
nals permanently recorded on the disc 
are used by the display timing and con¬ 
trol logic to generate the standard tele¬ 
vision sync signal required to produce 
a stable video display. 

The character generator, located with¬ 
in the terminal processor portion of the 
hospital information system, is the de¬ 
vice Which translates the language of the 
controlling computer into the language 
of the doctor. Each character consists of 
35 spots of light, seven vertically and five 
horizontally. The heart of the character 
generator is a ferrite core matrix. This 
matrix consists of 35 cores, arranged in 
a 5 x 7 array, as shown by the character 
repertoire (figure 4). Each character 
selected for display is defined by binary- 
coded digital signals received from the 
computer. Within the matrix, the cores 
which correspond to points which define 
the selected character (within the 35 cell 
array) are set to their “1** state. All other 
cores are set to their “0” state. The 
display timing and control logic scans 
the core matrix in synchronism with the 
display raster. As this scanning pro¬ 
ceeds, those Cores which were in their 
“1” state cause a video pulse to be pro¬ 
duced for transmission to the video disc 
and then to the display unit. 

Each pulse corresponds to a point of 
light to be generated on the screen. The 
stream of video pulses generated by the 
scanning process therefore corresponds 
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to a series of character points. The scan 
control is such that characters appear on 
the screen as 5 x 7 dot-matrix images, 
in the sequence that the character selec¬ 
tion codes are received by the terminal 
processor from the computer. An un¬ 
retouched photograph of an actual dis¬ 
play on one of the Lockheed Video 
Marix Terminal display screens is 
shown in figure 5. 

The character generator, the video 
disc, and the display monitor are the 
basic components which allow the infor¬ 
mation system to “talk” to the doctor in 
terms which he understands. The light 
pen permits the doctor to enter (into 
conversation with the system, that is, to 
“talk” to the system in terms which the 
computer understands. Developed in 
Lockheed laboratories, the light pen 
employs a high-speed photo-sensitive 
solid-state device which detects the light 
emitted by ithe phosphor of the tele¬ 
vision display. Two signals are generated 
by the light pen electronics, the “Cur¬ 
sor” signal and the “Detect” signal. 

The Cursor signal is a continuous 
pulse stream produced whenever the pen 
is pointed at a character displayed on 
the screen. Video assembly logic mixes 
this Cursor signal with the Video signal 
from the disc and routes the composite 
pulse stream to the video input circuitry 
of the television monitor. The result is a 
spot of light, displayed on the screen, 
which identifies the character at which 
the physician is pointing the pen. 

The Select signal is a single pulse 
which is generated when the doctor 
points the pen at a character on the 
screen and depresses the switch 'button 
on the side of the pen barrel. This pulse 
represents the time at which the electron 
beam in the television monitor was at 
the position pointed to by the light pen. 
In the character generator, digital coun¬ 
ters which are synchronised to the tele¬ 
vision raster, provide continuous infor¬ 
mation regarding the position of the 
electron 'beam. Time-correlation of the 
occurrence of the Select signal with the 
contents of these counters identifies the 
co-ordinates of the selected character. 
This co-ordinate information is format¬ 
ted (in the format register) and trans¬ 
mitted to the controlling computer. The 
computer in turn interprets the co-ordin¬ 
ate information and determines the 
proper course of action, perhaps the 
transmission of a new information dis¬ 
play to the doctor’s console. 

It may be noted from the detailed 
block diagram that the formatting regis¬ 
ter for each terminal is the collection 
point for information from the terminal 
keyboard and card reader, as well as the 
selection co-ordinates from the light pen. 
The contents of the formatting register 
are multiplexed on to a single communi¬ 
cations channel to the controlling com¬ 
puter. The use of a separate formatting 
register for each terminal and a high 
multiplexer rate, coupled with the rapid 
display update rate, gives each doctor 
using a console “instantaneous” and in¬ 
dependent access to -the information 
within the system. 

Dr Boyce does not yet exist in the 
local hospitals of the world. Indications 
are that it will not be too many years 
before computerised hospital information 
systems, with operator consoles like the 
Video Matrix Terminal, will be in wide 
use. This will lead to improved patient 
care by relieving the Dr Boyces and 
hospital staffs of the increasing burden 
of ever-growing paperwork. ^ 


Woman Specialist for Problems 
of Computerised Nursing 


The place of the 
nurse in hospitals 
equipped with com¬ 
puter information 
systems is to be the 
specialised field of 
study of a woman 
scientist in the 
U.S.A. 


U.S. scientist, Dr Eileen D. Flynn, has joined Lockheed Missiles 
and Space Co. in the unusual role of senior nurse scientist. She is 
looking forward to the day when computer systems assume major 
roles in hospitals everywhere. “The nurse will be the most frequent 
user of medical information systems,” Miss Flynn says. “True, it is 
the physician who must give the orders and control medical care. 
But it is the nurse who will administer much of the care. I hope to 
help define the nurse’s relationship with the computer, and help her 
to understand how she and an informations system may act as a 
team.” 

Lockheed’s needs for the talents of Miss Flynn — who has been 
concerned for years with the evolution of nursing methods — lie 
largely in the success of hospital information systems. The company 
has been studying or designing systems for several medioal institutions. 
Planners are convinced that in the next few years, more and more 
hospitals will turn to information networks in which vast quantities of 
medical data will be stored in computers, selected—as orders for 
specific patients—by physicians, and implemented by nurses. 

Few women in the United States are as well fitted for analysis 
of the nurse-systems relationship as Miss Flynn. In 1959, with years 
of nursing service behind her, Eileen Flynn decided to step 
into the broader arena of public health care. She went to the Yale 
University School of Public Health as a trainee of the U.S. Public 
Health Service. She earned a master’s degree at Yale, spent a year 
teaching nursing at the University of Michigan, then plunged into 
studies for a doctorate in nursing research and higher education at 
New York University. She received the high degree in 1965, put in 
a year at the University of New Mexico as associate professor of 
nursing, and, finally, joined Lockheed. The aerospace firm hired her 
partly because of glowing recommendations from an executive of a 
private foundation who knew of Dr Flynn’s skills and had read her 
doctoral treatise. 

The concepts expressed in her treatise (that women’s blood 
pressure may depend on both atmospheric conditions and time of 
day) interested Lockheed scientists in the field of biotechnology. 
Concerned with supporting human life in space and under the sea 
they regarded Dr Flynn’s expertise in environmental medicine as a 
useful tool and asked her to join them. Taking advantage of Lockheed’s 
diversity of interests, she has divided her time between biotechnology 
and information systems. It is in the latter field, however, that her 
concern has reached the magnitude of a personal crusade. 

“The question of roles in a hospital has never been more impor¬ 
tant,” Miss Flynn says. “Nurses, physicians and systems engineers 
must work together if information systems are to fulfil their enor¬ 
mous promise. Lockheed already has physicians and hospital adminis¬ 
trators on the systems staff. Now that I’ve arrived, I hope the nurse 
will be brought more strongly into the planning for future hospitals.” 

a 
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CAN WE MAKE MACHINES 


Having learned to amplify the power of our muscles 
by means of machines, scientists are now trying to amplify 
our intelligence the same way. At the Massachusetts Institute 
of Technology, for example, Dr Marvin L. Minsky presides 
over a group working on a machine comprising a stationary 
TV camera “eye” and a sophisticated mechanical “hand.” 
In front of the machine—a computer—is a table with a 
child’s building blocks scattered over it at random. Purpose 
of the project is to develop a program of instructions that 
will make it possible for the camera to direct the hand 
to build a tower out of the blocks just as a child might do. 

In a similar undertaking at Stanford University in Cali¬ 
fornia, Dr John McCarthy is trying to develop a set of 
procedures for use by a related “eye-and-hand” machine 
that would enable it to assemble simple artifacts from 
printed instructions. He still has much to do, but already 
the machine is accomplished enough to pour tea—if you 
hold a cup in front of it. 

At Stanford also, Drs Edward Feigenbaum and Joshua 
Lederberg are working to develop an “automatic chemist” 
employing a computer-controlled mass spectrometer. They 
foresee such a machine being landed on Mars where it 
would conduct experiments automatically to determine the 
composition and molecular structure of that planet’s surface. 

At RCA Laboratories in Princeton, N.J., still other 
work of this type is going forward on such projects as 
that of Dr Saul Amarel to develop computer procedures 
that will make it possible for machines to reason and to 
form theories about things; that of Dr Ivan Sublette to 
conceive programs that will enable computers to read English 
characters even when they are blurred or only partially 
formed; and that of Dr Paul Ross to build a machine that 
can be trained to recognise and respond to any voice, like 
a faithful dachshund. 

Suffusing all of these experimental programs is the 
desire to amplify man’s intelligence with machines that can 
help us absorb, control, and use more effectively the 
avalanche of information being generated by the muscle- 
amplifying and communications-amplifying machines that are 
at present reshaping society. Implicit in all of them is the 
assumption that machines may one day be able to think. 

Is that a reasonable assumption? Probably not, if “think” 
is meant in the sense of to have feelings, to experience 
love, hate. pain, and the other emotions. On the other 
hand, if “think” is meant in the sense of to display intelli¬ 
gence—to choose the best of several alternatives, to do 
mathematics, and to act logically—there is mounting evidence 
that the assumption is valid. 

The idea of a machine that really thinks is a difficult 
one to accept not only because of its unfamiliarity, but 





“Compton, / don't think you quite understand what 
1 mean by *sophisticated hardware’ 


also because of semantics. What is meant by “think”? Do 
carbon atoms think? Do hydrogen or oxygen atoms think? 
Most people would say they do not. Yet, it is these very 
non-thinking atoms, plus others, that constitute the thinking 
brain. The only way that sense can be made of this is 
to conclude along with the experts in machine reasoning 
and machine intelligence that it is not the elements of the 
brain but the way they are organised—the logic of their 
association, if you will—that accounts for human thought. 
If that is so, may not machines also be organised to think? 
Many scientists now believe they may. 

As to how man will know when he has finally achieved a 
thinking machine, the gifted British mathematician Alan 
Turing suggested in the early 1930s a simple routine which 
he dubbed the Identification Game. To play it, a person 
is placed in One room, a computer in another, and another 
person in a third. All are then put in communication 
via teletype consoles. The object of the game is for the 
individual in the third room — the interrogator — to 
determine by means of questions and answers sent over 
the teletype which of the other two is the machine. To help 
the interrogator, the person in the first room may even lie. 
If, despite these handicaps, the machine is still able to frame 
its responses so as to keep the interrogator in doubt, it may 
be said to think. The ability to play this game is still con¬ 
sidered to be the acid test for machine intelligence even to¬ 
day. No presently available computer could even come close. 

Interestingly, the notion that machines might be built to 
simulate the mentality and even the behaviour of human be¬ 
ings may be traced, in the first recorded instance, to Rene 
Descartes, the seventeenth-century French philosopher and 
mathematician. He foresaw the possibility in a short essay 
entitled De Homine in which he called attention to the 
automatic nature of many of the functions of the lower 
animals and of man himself. This observation did not lead 
anywhere untiil 1833 when Charles Babbage, Lucasian Pro¬ 
fessor of Mathematics at Cambridge University in England, 
conceived the world’s first mechanical digital computer. 

Called the “analytical engine,” this incredible contrap¬ 
tion was to be powered by steam and to employ gears, wheels, 
ratchets, pulleys, and the like to perform any arithmetical 
operation whatsoever. Babbage envisaged that it would con¬ 
sist of a “store” (memory) capable of holding 1,000 fifty¬ 
digit numbers, a “mill” (logic section) where the computa¬ 
tions would be carried out, a device for transferring num¬ 
bers between the mill and the store, and an input-output 
mechanism (he even considered using punched cards) for 
handling data moving to and from the outside world. He es¬ 
timated the machine wohld be able to do 60 additions a min¬ 
ute. Unfortunately, the unit was beyond the mechanical 
skills of his day and could not be completely built, but the 
idea for it was the first clear indication that a mechanical con¬ 
trivance capable of simulating the mathematical powers of 
the human brain could be designed. 

Again, there was a long time interval, and then, in 1927, 
two years after Dr Vannevar Bush and his associates had 
built the first large-scale analog computer at MIT, Alan 
Turing conceived his “universal automaton” — an abstract 
characterisation of what would now be called a digital com¬ 
puter. Turing described his automaton as consisting of an in¬ 
finite tape divided into equal squares and passing under a 
reading head like the tape in a video recorder. In each square 
was a symbol (a zero or a one) which the head could read, 
erase, change, or rewrite in accord with instructions included 
on the tape. After performing one of these operations, the 
head could then move the tape forward or backward to the 
next square. Turing proceeded to prove mathematically that 
such a machine, so organised, could imitate, if instructed 
to do so, any other automaton. This is what made it uni¬ 
versal. It could even reproduce itself, he concluded. In 
postulating such a machine, Turing was the first to enunciate 
clearly the need both for problem description (data) and 
instructions (programs) in order to operate a computer. 

Nineteen years later, in 1946, John von Neumann, a 
mathematical genius and member of the Institute For Ad¬ 
vanced Study, in Princeton, N.J., conceived the idea of 
using stored program in the computer memory in order 
to realise the computer’s potential as an intellectual auto- 
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THAT THINK? 


by Bruce Shore 


maton. He was acting at the time as an adviser to the 
Moore School of Engineering at the University of Pennsyl¬ 
vania where Drs J. Presper Eckert and John Mauchly were 
in the throes of building EN1AC, the world’s first elec¬ 
tronic digital computer, completed in 1946. His idea came 
too late for ENIAC, which processed data according to 
the way its circuits were wired together. The first stored- 
program computer was, instead, the Electronic Delay Storage 
Automatic Calculator (EDSAC, for short), built at the 
mathematical laboratory of Cambridge University, England, 
in 1949. Von Neumann was also one of the earliest to 
propose use of the binary number svstem as the language 
of digital computers on the ground that, with its exclusive 
reliance on “ones” and “zeros,” it paralleled symbolically 
the on-off nature cf the electronic switches that make up 
such machines. 

Independent of these efforts to build intellectual auto¬ 
mata and make them work, Dr Warren McCulloch, then 
of the University of Illinois, and Dr Walter Pitts of MIT 
collaborated on the development of a theory, published in 
1943, in which they proved that any concept or idea cap¬ 
able of being put completely and unambiguously into words 
could be realised as well in a finite network of digital 
units with the following properties: each could be excited 
to give an output or inhibited from doing so; the output 
of one would act as a stimulus for another; each would 
give an output only when a certain threshold was reached; 
and each would exhibit the same time delay after being 
fired and before it could be fired again. What they were 
describing was the human nervous system and what they 
had proved was that this system is really an automaton, 
not unlike a computer, composed of tiny “black boxes” 
(neurons) linked in networks whose operation follows logi¬ 
cal principles. The concept of a black box encompasses 
any unit whose internal structure is not known but which 
accepts inputs and gives outputs. In this sense, even a car 
engine is a black box to anyone but a mechanic, and so 
is a television receiver to anyone but a television engineer. 

What they meant bv logical principles was that such 
networks operate as if they have an “and” function (this 
and this, expressing conjunction), an “or” function (this 
or this, expressing disjunction), and a “no” function (this 
not this, expressing negation). With these three functions, 
it turns out, a complete set of logical operations can be 
performed from which a set of procedures can be developed 
for detecting a criminal in the best Sherlock Holmes tradi¬ 
tion or solving for x in a High school algebra problem. 
All other logical operations, no matter how complex, can 
be derived from these. 

Thus, by 1950, the theory and the fact of automata 
had reached the point where sophisticated electronic digital 
computers could be built to imitate some of the functions 
of the human brain, and the brain itself, through studies 
of the nervous system, had been reduced to the status of 
little more than an incredibly complex automaton. The con¬ 
clusion was inescapable. If the mind is such an automaton, 
then it should be able to reproduce itself by other than 
biological methods. 

It is this conclusion, more than any other, which 
accounts for the undercurrent of suppressed excitement that 
permeates the ranks of the mathematicians, the logicians, the 
physicists and engineers, the neurologists and psychologists 
who are in the van of research in this field. They know there 
is no theoretical reason why artificial intelligence should not 
be able to exist. Indeed, the evidence is all the other way. 
All that is needed is time, an improved grasp of logical 
processes, a deeper understanding of the mental procedures 
used to solve problems, a better exegesis of the theory and 
operation of neurons and neural networks, and further pro¬ 
gress in developing electronic components from which mem¬ 



ory and logic circuits of sufficient reliability, complexity, 
and low-power consumption can be assembled to produce 
an artificial mind. 

The value of such machines, when achieved, can only 
be surmised, but it ought to be tremendous. They would 
make possible automatic planes that avoid mid-air collisions 
on their own; cars that never have accidents; production 
machinery that understands the nature of the product it is 
making and even makes suggestions on how to improve it; 
robots that can explore the ocean floor and develop theories 
about its evolution; automatic spacecraft that can scout 
star systems and unknown planets in deep space too far 
away for a useful communications link to be maintained 
with earth; vast cities whose complex transportation, com¬ 
munications, supply and control functions are part of a 
machine intelligence which monitors and supports them. 
Such are some of the giddy prospects in store for our 
civilisation if we succeed in building machine intelligence 
into the increasingly artificial environment to which our 
mechanical, electronic and nuclear sciences are giving birth. 

Even if such dazzling possibilities were never to be 
realised, however, the effort to achieve machine intelligence 
would still be worth while. Already, as a result of it, a 
a great deal has been learned about how the body and mind 
function, a must if further progress in medicine and surgery 
is to be made. Also, it has produced the modern digital 
computer which is rapidly finding application in every sort 
of activity from redord-keeping in business and industry to 
the monitoring of industrial processes, the launching and 
guidance of space vehicles, the control of vehicular and 
communications traffic, and the quest for greater scientific 
knowledge of ourselves and our environment. 

This is only the beginning, however. Machines endow¬ 
ed with far more than a mere ability to process data in 
accord with instructions painstakingly prepared by human 
programmers are definitely on the horizon. When they arrive, 
they will show an ability to collect their own data, to write 
and modify programs which they themselves have generated, 
and to recommend or take direct aotion depending on 
what peripheral gear is associated with them. They will 
be faster, more efficient, more clever, and more versatile 
than anything we have yet built. 

Finally, such machines will be fun. At last, man will 
have something in his environment other than his fellow 
men with which he can strike up an intellectual camara¬ 
derie, from which he can learn, and to which he can resort 
for help in solving problems beyond his ken. (“Electronic 
Age.”) S3 
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REMOTE 

CONTROL 

TELEPHONE 

for the handicapped 

by Ron King 



The telephone attachment described in this article, allows 
physically handicapped people to receive incoming calls and 
to carry out all the motions associated with dialling a call. 
The device was conceived by Mr H. Jeffrey, of the Civilian 
Maimed and Limbless Association, and was further developed 
by the writer who is himself completely paralysed. The design 
has passed the stringent tests required for Post Office 
type-approval. 


Over eight years ago, Mr H. Jeffrey 
(Jeff) of the Civilian Maimed and Limb¬ 
less Association, was asked if he could 
help a polio victim to answer calls from 
her truck-driver husband when she was 
unattended. Since the woman was con¬ 


fined to bed, and had no hand or arm 
movement, Jeff rigged up an arm to hold 
•the handset, and a simple motor-driven 
cam to raise and lower the lineswitch 
button. A foot-operated micros witch 
completed the job. However, Jeff was 
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About the Author 

Ron King, aged 35, married, and 
with two young children, con¬ 
tracted polio in March, 1965, 
which left him completely para¬ 
lysed from the chin down and 
dependent on an “iron lung n 
respirator for breathing . He is a 
qualified electrical engineer and be¬ 
fore his illness was employed 
mainly in industrial maintenance. 
His hobby was radio-controlled 
model aeroplanes which fostered 
his interest in electronics and gad- 
getry in general . He can type 
slowly with a mouthstick, read 
books, magazines, newspapers, etc., 
use a phone, and hopes shortly to 
have a tape recorder suitably 
equipped for remote control. 
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convinced that she, and others like her, 
should be able to dial out if an emer¬ 
gency arose. 

The requirements of the P.M.G.’s De¬ 
partment were brief but explicit. Dialling 
speed was to be such tnat seven 7‘s 
could be dialled in 45 seconds or less, 
nothing was to be connected to the cir¬ 
cuit or physically attached to the set, 
and dialling pulses were to be within the 
frequency limits of the standard dial. , 
Practical requirements were simple con¬ 
struction, low cost, and virtually main¬ 
tenance free. 

From these seemingly impossible 
specifications, Jeff devised a unique but 
elementary, spring-loaded pawl on a disc 
mounted over the dial, but fixed to a 
wooden baseplate on which the phone 
was located. A small motor drove the 
disc slowly anti-clockwise, allowing the 
pawl to ride over the dial finger holes 
with a distinct clicking sound. Counting 
the clicks allowed selection of the re¬ 
quired diigit. The motor is then reversed; 
the pawl quickly pulls the dial around 
to the finger stop, which lifts the pawl 
allowing the dial to return under its own 
spring power. 

The original unit was quickly 
assembled from the junk box. It had 
two toy construction motors and three 
sets of dry cells to give 4±, and 12 
volts for the cam motor, dial forward, 
and dial reverse respectively. Three 
micro-switches were controlled by a lever, 
so that movement to the left started the 
cam motor, which stopped with the 
lever in neutral. Movement to the right 
gave forward pawl disc rotation for digi¬ 
tal selection, and fast reversal with the 
lever returned to neutral. Contacts which 
opened as the pawl lifted, stopped the 
dial motor in the rest position. Suppres¬ 
sors were fitted to both motor brushes. 

This unit was shown to me prior to 
being submitted to the P.M.G.’s Depart¬ 
ment for approval. Although very suit¬ 
able for the intended user, it was impos¬ 
sible for me to operate due to my com¬ 
plete paralysis below the chin. However. 

I could appreciate the potential it offer¬ 
ed. The P.M.G. approved the operating 
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choice of discriminating 
music lovers! 

Highly respected for performance, Celestion speakers are advanced in 
design and engineering . . . these are the speakers overseas reviews 
have given “rave” notices. Speakers of equivalent quality and similar 
price in the U.K. cost at least 50% more than Encel prices in 
Australia. Frequency response is conservatively quoted in the best 
British traditions. 


NOW THE MAGNIFICENT CELESTION 
“DITTON 15" COMES TO AUSTRALIA! 

Measuring only 21 " x 9Vfe" x 9%" the new 
Celestion “Ditton 15” incorporates the HF1300 
Mk. II tweeter, a completely new bass drive 
unit and an auxiliary bass radiator. Frequency 
response is 30-15.000 Hz. and extends beyond 
this figure. Read the enthusiastic review in 
the August issue of "Hi-Fi News", pages 
265-267. Ask for copies of this review . . . 
Here at last is a compact speaker system 
which offers "total” performance over the 
complete musical spectrum. The “Ditton 
15” is the first high fidelity speaker system 
to use the new auxiliary radiator 
principle. Encel price (inc. Sales <tQO 
Tax) . JpOtl 


SUPERLATIVE IMPORTED WOOFERS — 
BOTH 15 In. AND 18 in. AVAILABLE NOW! 

Rugged and powerful Celestion woofers are 
particularly suited to public address, guitar 
and electronic organ applications — and 
for the bass registers in multiple speaker 
systems. In Europe both speakers are very 
popular . . . often they are supplied as 
standard equipment with expensive imported 
electronic organs and guitar amplifiers. 


CO-AXIAL 
HIGH FIDELITY 
LOUDSPEAKERS 


Celestion 12 in. co-axial loudspeakers have 
been received most enthusiastically by audio 
enthusiasts and music lovers in Australia. 
Clarity, transient performance and attack are 
particularly satisfying. Both models feature 
co-axial tweeters with electrical cross-overs 
at 4 kHz. 


THE NEW MODEL HF 1300 Mk. II TWEETER 

A further development of the popular HF1300 
tweeter, which was patterned on the well- 
known GEC BSC 1853 tweeter. Frequency 
response is 2kHz. to 15 kHz. plus or minus 

2 dB. and extends well beyond the latter 
frequency. Impedance is 15 ohms at 10 
kHz. Recommended crossover frequency is 

3 kHz. This tweeter adds 

“sparkle" to any speaker sys- <£-4 "7 Cfl 
tern. Including Sales Tax .... I / 


G15C. A 35 watts RMS 15" speaker, this 
new Celestion unit has been designed for use 
with organs, guitars and public address sys¬ 
tems. Feroba II ceramic magnet, total 

flux 180,000 maxwells. This 
powerful reproducer is Encel Cfi 

priced at only (inc. Sales Tax) ^>vO.UU 


The Standard Model CX1512 has a frequency 
response conservatively quoted at 30-15.000 
Hz. and is rated at 15 watts 
R.M.S. Encel Price including <fcOQ Cfi 
Sales Tax 


IF THERE'S A BATTLE OF THE COMPACTS 
... THE CELESTION “DITTON 10" 

IS WELL TO THE FORE 

Many music lovers require compact speaker 
systems . . . and tape recording enthusiasts 
find the addition of external speaker systems 
makes an astounding difference to perform¬ 
ance. Although only 12 in. x 6 3 /4 in. x 8 V 4 in. 
the “Ditton 10" incorporates two units, the 
bass reproducer being a specially designed 
“long throw" model which extends LF re¬ 
sponse. Power handling capacity is 10 watts 
R.M.S. Both 3 and 15 ohm impedances are 
available ... the 3 ohm model is ideal for 
use with solid state amplifiers and tape 
recorders. See the reviews in "Hi-Fi News ', 
p. 433. Oct.. '65. and the “Gramophone", 
p. 41. June, '65. Write for copies of these 
enthusiastic reports. The “Ditton 10" is 
beautifully finished in teak or walnut veneers. 
These compact systems are used by one of 
Australia's leading universities 
to reinforce sound in the audi- <fcCO fifi 
torium. Including Sales Tax 


OUTSTANDING NEW 18" BASS SPEAKER 
WITH 20 Hz. BASIC RESONANCE 

Use of a new type neoprene surround reduces 
the resonance of the new Celestion G18C to 
20 Hz. Total flux is 285.000 maxwells, power 
handling capacity is 100 watts R.M.S. This 
massive woofer is ideal for the sophisticated 
audiophile who is seeking the ultimate in bass 
reproduction at relatively modest price. Also 
suitable for electronic organs, 
electric guitars, etc. Write for <fcQQ Cfi 
specifications. (Inc. Sales Tax) «{)^OiVU 


The “Celestion” Deluxe Model CX2012 is 
rated at 20 watts R.M.S. and frequency re¬ 
sponse is conservatively quoted as 30-18.000 
Hz. A special “Brilliance" control operates 
in the tweeter circuit — the electrical cross¬ 
over is at 4kHz. See reviews in the 
"Gramophone” p. . 511. April '65. and 
“Hi-Fi News’” p. 75. June. ’65. 

ENCEL PRICE CX2012 (includ- (fcCQ fifi 
ing Sales Tax) . 


CELESTION MID-RANGE HORNS 

An excellent mid-range unit — ideal 
combination with the HF1300 
Mk. II tweeter and 15” or 18” <fcO*7 J 
woofers .... 


Head Office-. 431 Bridge Rd., Richmond, Vic. Tel. 42 3762 
Sydney Store: 257 Clarence St., Sydney. Tel. 294563 , 294564 
Australia’s Greatest Hi-Fi Centre 

* Wholesalers * Trade-Ins Accepted 
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HOOK MOTOR : MAX. 6V/I500 GEARED 

The circuit diagram of the author s remote controlled telephone. 


principle, but recommended more robust 
construction to overcome alignment 
problems. 

% this time, I had designed an alarm 
system, using a small bellows and micro¬ 
switch combination operated by blowing 
and sucking on a tube, which was the 
only reliable physical effort I could pro¬ 
duce. Satisfactory selection of two levels 
of both suction and pressure meant that 
I could control four devices. Three chan¬ 
nels were occupied by paging, alarm, 
and a page-turning device, so I had 
only one micro-switch available for the 
phone. 


under the control of camswitch 2, pro¬ 
viding that the pulse has been released 
beforehand. The normally closed contact 
on the control switch energises the relay, 
which reverses the dial imotor in high 
speed until the rest switch drops the relay 
out as the pawl rides over the finger 
stop. Dialling out is similar, except 
that the pulse is released after counting 


the required number of clicks 
for each digit in the number. 

A little practice is needed to control 
the lengths of the pulses involved, and 
the trimmer potentiometers will slow¬ 
down the motors while learning. Resist 
ors R1 and R2 were needed to give the 
desired motor speeds for the particular 
motors and voltages used. Battery sup¬ 
plies are recommended and surprisingly 
long life is obtained. Mains power sup¬ 
plies are frowned upon by the P.M.G. 
unless earthed separately from the nor¬ 
mal house earth system. 

The SPDT control switch can take 
many forms, iand may be Actuated by 
any controllable part of the body, or a 
pressure switch as in my case. The pro¬ 
totype telephone has since been fitted 
with a bellows, so that blowing and suck¬ 
ing gives the lever movements described 
earlier. I personally think that reaction 
and operating times are much faster 
and more reliable using mouth 
pressure control for most quadnaplegics. 
Research for other equipment has shown 
that up to 10 pulses per second can be 
generated by even the severely handi¬ 
capped. 

Since the operations are audible, the 
phone can be located anywhere, and 
need not be sighted by the operator. For 
instance, a wheel chair occupant could 
sidle or back up to a table on which 
the handset and tube mouthpiece were 
mounted on an adjustable arm at ear 
level. Auxiliary push buttons or levers 
would enable normal people to use the 
unit, or if the mechanism were mounted 
on a hinged frame it could be swung out 
of the way. 

Inquiries about the remote-control 
telephone have been received from vari¬ 
ous organisations in England, Sweden 
and the U.S.A. At present, mass pro¬ 
duction has not been considered, but 
should demand warrant it, small-scale 
factory production may be possible in 
the future. At present, most units are 
made by handymen friends, who produce 
each as it is required to suit the particu¬ 
lar needs of the handicapped person. Q 


11111111111111111111 it 11111 n i 11111 u 111 ii 11111111111111111 h n 11 ii 11 n 11111111111111111111111111 ii 111111111 m it 11111111111111111111 it 11 n 11 n 1111111111111 ii 1111 ii 1111111111111 n 1111111111 m 11111 n i it 1111 m n i 

Handicapped Children Learn New Skills 


At that stage, auto sequence controls 
were not contemplated due mainly to a 
lack of 'funds and ,an urgency for a work¬ 
able system to enable me to be dis¬ 
charged from hospital. Once home, I 
quickly devised a system of control and 
typed the wiring diagram iand descrip¬ 
tion of what I wanted. From this, my 
former workmates made the set I use 
today. The operating sequence is as fol¬ 
lows: 

A short pulse of the control switch 
starts the hook (or lineswitch) motor 
which allows the lineswitch button to 
rise. The motor stops when camswitch 
1 diverts the input to the dial motor cir¬ 
cuit. Very little practice is needed 'to 
release the pulse so that the dial motor 
does not move, although a slight move¬ 
ment does not interfere with the receiv¬ 
ing of a call. 

To terminate a call, a second pulse 
is held on until the pawl disc rotates 
past the “O” position, and operates the 
reset switch. This starts the hook motor 
again, neutralising camswitch 1, depress¬ 
ing the lineswitch button and stopping 



This new electric 
remote control en¬ 
ables the severely 
handicapped to 
operate a number of 
industrial and com¬ 
mercial machines. It 
was developed by 
the University of 
Sheffield, England, 
principally to aid 
handicapped child¬ 
ren to operate elec¬ 
tric typewriters, but 
it can, for instance, 
be used for the pro¬ 
gramming of digital 
computers and other 
similar operations. 

It is basically a 
large and robust 
typewriter keyboard, 
but with an elec¬ 
tric pulse and delay unit governing vention of unwanted repeated typing 
pressure control, that allows a num- of the same symbol due to uncon- 
ber of special operating features, trollable shaking, and preventing the 
These include avoiding damake by operation of two or more keys simul- 
prolonged depression of the key, pre- taneously. 
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USE THIS 
COUPON 
TO 

ORDER 
YOUR COPY 
BY MAIL 



ANNOUNCING OUR LATEST HANDBOOK 


An Introduction to 

DIGITAL 

ELECTRONICS 

Theory, Instruments and Computers 


A. 104-page basic textbook written by Jamieson Rowe, B.A. (Sydney), B.Sc. 
(Technology, N.S.W.), A.M.I.R.E.E. (Aust.). Technical Editor of “Electronics Australia.” 

An Introduction to Digital Electronics has been written to bridge the gap between a con¬ 
ventional electronics training and the background assumed by more advanced publications dealing with 
the new digital techniques. Step by step it introduces the various concepts which these techniques have 
borrowed from other fields, and shows why and how they are combined with familiar electronics techniques. 
In short, it is an easy-to-read introductory textbook on digital electronics, written especially for those who 
already possess a fair background in conventional electronics. 

An Introduction to Digital Electronics was conceived out of the need for more satisfactory 
books covering this important new field. Originally it took the form of a series of technical articles which 
appeared in "Electronics Australia'' from the middle of 1966 through 1967. Reader response to the early 
articles in this series was encouraging and grew more so as the later articles followed. The response was 
sufficiently favourable to justify the publishing of this book. In producing the book much of the material 
in the original articles has been revised, expanded and updated. 

Because of its orgin An Introduction to Digital Electronics has been printed to the same 
sized format as this page, but is printed on a high-quality offset paper. It is profusely illustrated with 
highly informative diagrams and photographs and carries a high-quality heavyweight cover. 

We recommend An Introduction to Digital Electronics to the engineer, technician or 
student as a fruitful source of information on the techniques in which logical and electronics concepts are 
combined. 

You can buy your copy of An Introduction to Digital Electronics by calling personally at 
any of the offices of John Fairfax & Sons Ltd., listed below. 


SYDNEY Herald-Sun Bldg., 12th fir., 253 Jones St., Broadway, 

or 26 Hunter Street, Sydney. 

MELBOURNE 392 Little Collins Street, 

ADELAIDE 104 Currie Street. 

NEWCASTLE 22 Bolton Street. 

PERTH 847 Hay Street. 

BRISBANE 78 Elizabeth Street. 


TO: ELECTRONICS Australia, Box 2728, G.P.O., Sydney. 2001. 

Please send me copies of An Introduction to Digital Electronics' at $2.20 each posted within the 

Commonwealth. ($2.00 plus postage to overseas buyers. Please estimate for 10 oz. posted weight.) 

Please enclose only cheque, money order, Australian postal order, etc., NOT CASH.' 


NAME 



r 


(BLOCK LETTERS) 


ADDRESS 


STATE 


POST CODE 


A special 10% discount is available on the single copy rate for bulk orders of not less than 25 copies to 
Radio Clubs, Youth Groups, etc. Please enclose remittance with order including estimated parcel postage 
or freight. 
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LEVELL 

PORTABLE INSTRUMENTS 

TRANSISTOR DECADE OSCILLATOR type to 66 a 
WIDE FREQUENCY RANGE 0.2 Hz to 1.22 MHz 


FREQUENCY SELECTION BY FOUR 
IN-LINE ADDITIVE DECADE CON¬ 
TROLS AND A FIFTH MULTIPLIER 
SWITCH. 

MAINS OR BATTERY OPERATED 



SPECIFICATIONS 

★ Accuracy: From ±0.02Hz below 6Hx to ±3% above ^ Output: 

300 KHz. 

★ Stability: Less than ±0.005% frequency change up 

to lOOKHz for ±6% mains voltage change. ^ Temp Range: 

Temperature coefficient less than ±0.025% 

per °C above 100Hz. ^ Distortion: 


Continuously variable —94dbm to -f"IO 
dbm. Source voltage variable from 30uV 
to 5V. Meter reads dbm and volts. 

— I0°C to +45°C. 

Less than 0.5% from l.5Hx to l50KHz. 


PRICE: $457.50 F.O.R. SYDNEY. Plu# Tax at U{% 

Fully detailed leaflets are available on the complete range of LEVELL portable instruments. 

JACOBY, MITCHELL & Co. Pty. Ltd.^ 

469-475 KENT STREET, SYDNEY (26-2651) 





MELBOURNE: 

IS ABBOTSFORD ST.. 
NTH. MELBOURNE. 
(30-2491-2) 


BRANCHES: 

ADELAIDE: 

652 SOUTH ROAD. 
GLANDORC. (S3-5117) 


AGENTS: 


BRISBANE: 
SS-74 EDWARD ST. 


PERTH: 

C. F. LIDDILOW & CO.. 
2S2 WILLIAM ST.. 
PERTH. (28-1102) 


J.M.18/67 


TASMANIA: 

k. w. McCulloch p./l. 

P.O. BOX 606G. 
LAUNCESTON. (2-5322) 
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NEW MEDICAL 
TECHNOLOGY 
IN BRITAIN 

by John Pierce 



Using a sodium sensitive electrode for the diag¬ 
nosis of cystic fibrosis. 




As in other fields of research, progress in medical technology 
has been rapid in the last two decades. Electronics has played 
a major part in specialised new equipment developed in the 
IJ.K. for the diagnosis and treatment of diseases. 


Medical instrumentation is a recent 
product of the technological age. De- 
: veloping slowly at first, the new science 
of bio-engineering has, during the last 
decade, made tremendous progress— 
progress which reflects the ever-increas¬ 
ing measure of understanding and co¬ 
operation between technologists and 
scientists and doctors in all medical 
disciplines. New concepts in research, 
diagnosis and treatment are constantly 
brought about by this alliance, trans¬ 
forming the hop.s of yesterday into the 
practical clinical tools of today. 

An area of particular concern is that 
of patient monitoring, particularly of 
those in whom there is risk of cardiac 
arrest. A new British instrument, the 
Pre-arrestor Computer, uses the tech¬ 


nique of integrating the waveform de¬ 
rived from the electrical activity of the 
heart to give nursing staff early warning 
of deterioration of cardiac activity. As 
usually displayed on an electrocardio¬ 
gram this waveform requires expert 
interpretation, a process that takes time 
when there is none to spare; the new 
device can be left under the supervision 
of a trained nurse, since there are only 
two deviations on the recorded trace 
which have Co be observed, both im¬ 
mediately obvious. As an additional 
safeguard, alarm systems are incorpo¬ 
rated in the instrument. The great 
advantages of the new system are that 
warning of possible arrest is given in 
time for action to be taken to avoid the 
crisis and also that the effects of treat¬ 


ment, such as the administration of 
drugs, can be observed on the recorded 
trace. The instrument was developed by 
Lan-Electronics Ltd., 97 Farnham Road, 
Slough, Bucks. 

A device small in size but of great 
importance in diagnosing a serious 
disease of children is the sodium-sensi¬ 
tive electrode. Used with a pH meter, 
this electrode allows immediate detection 
of cystic fibrosis, a serious congenital 
disease which affects one child in every 
2,000. The electrode was developed by 
a team of doctors at Queen Mary’s Hos¬ 
pital for Children in southern England, 
and the British company Electronic 
Instruments Ltd., Lower Mortlake Read, 
Richmond, Surrey. 

The disease has two main effects on 
children: they suffer from permanent 
lung damage that can grow progressively 
more severe; and they do not gain 
weight at the normal rate. Following the 
discovery that the saliva of cystic fibrosis 
patients has a higher salt content than 
normal, the doctors at Queen Mary’s 
designed the sodium sensitive electrode 
by which the disease can be diagnosed 
simply and painlessly, merely by placing 
the electrode in the child’s mouth for 
about a minute. 

The electrode is connected to the pH 
meter which gives a direct reading of 
salinity on a graduated scale. It is thus 
possible to detect any abnormality im¬ 
mediately. This development makes it 
possible to reduce the diagnosis of cystic 
fibrosis to a routine check on new-born 
babies which can be carried out by 
nursing staff. 

At the other end of the size scale, 
large digital computers are finding in¬ 
creasing use in medicine. For some 
years they have proved invaluable in re¬ 
search but have now moved into the 
clinical field where they are used for 
such tasks as working out programs of 
radiation dosage in the treatment of 
cancer, performing in seconds the calcu¬ 
lations which previously took hours. In 
bacteriology they are already used to 
some extent not only to evaluate data, 
but to recommend tests which will most 
quickly lead to the identification of the 
invading germs. A recent development 
in the use of computers is to evaluate 
data received from automated labora¬ 
tory analyses of samples from particular 
patients. A pilot scheme to carry out 
such analyses on all patients attending 
hospital, including out-patients, is to 


Multi-channel physiological monitoring and recording equipment made 
by Cambridge Instruments Ltd. 
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k Vi the new 
UsJ Wharfedale 
whs -20 stereo amplifier 

from Wharfedale-the most respected name in audio 








With over thirty years of experience 
in high fidelity sound, Wharfedale 
now releases the most advanced 
solid state professional stereo ampli¬ 
fier yet available. Designed by the 
Wharfedale Electronics Research 
Division, the WHF-20 is perfectly at 
home in the professional sound 
studio or in the lounge room of the 
dedicated music lover. Highly 
sophisticated electronics blend with 
tasteful design to match any decor. 
Output is 20 watts per channel; dis¬ 
tortion is negligible at 0.2% at full 
rated output. All necessary controls 
are incorporated but there are no 
gimmicks. 


Audio engineers will appreciate the 
power reserve and the layman will 
enjoy the flexibility of control offered 
by this versatile Wharfedale silicon 
transistor amplifier. 

Stereo headphones may be connec¬ 
ted to the jack provided on the front 
panel; a simple switch mutes the 
speaker systems. A rumble filter, 
loudness control and slope attenu¬ 
ation are standard. 

Hear the dramatic difference of the 
Wharfedale WHF-20 stereo amplifier 
at selected sound centres through¬ 
out Australia. Ask for complete and 
unabridged specifications. 


SPECIFICATIONS: 

Output: 20 watts (continuous) per channel. 

Distortion: Less than 0 2% at full output. 

Response: 10 Hz. to 60 kHz. (—3 dB at 
10 Hz.) 

Tone control range: 15 dB at 40 Hz., 

14 dB at 10 kHz. 

Filter slope: Variable from 0 dB to 20 dB 
per octave above 7 kHz. 

Loudness control: Up to 10 dB of bass lift 
at low settings. 

Input sensitivities: Mag. p.u. 3.5 mV, cera¬ 
mic p.u. 50 mV, tuner 100 mV., tape input 
100 mV., aux. 100 mV. 

Rumble filter: —3 dB at 40 Hz., —18 dB 
at 20 Hz. 

Price: $420. 


WHARFEDALE 





Australian National Distributors: 



28 Elizabeth St., Melbourne, Vic. Tel. 63 8101* 
Sydney Office: 

22 Ridge St., North Sydney, N.S.W. Tel. 92 3890 


INTERSTATE REPRESENTATIVES: 

S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
O’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 5814 22 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories, P.0. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner's Music House, Smith Street, Darwin. Tel. 3801 
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start soon in Britain. The use of mass 
screening by automation, of which this 
will be the forerunner, will enable 
diseases to be diagnosed in the pre- 
symptomatic stage. 

While laboratories are equipped to 
handle with ever-increasing efficiency in¬ 
formation gleaned from elaborated bio¬ 
chemical tests, the clinician has the 
problem of evaluating physiological in¬ 
formation derived directly from the 
body. Parameters such as cardiac out¬ 
put, blood pressure, nerve activity and 
muscular responses must be measured 
and related and for this purpose highly 
specialised multi-channel monitoring and 
recording equipment has now been de¬ 
veloped by Cambridge Instruments Ltd., 
13 Grosvenor Place, London, W.C.L 

While spare-part surgery is still large¬ 
ly experimental, the use of artificial 
heart valves is firmly established. The 
Portex Hammersmith mitral valve, made 





Cambridge Instruments auto¬ 
matic blood pressure recorder. 


by Smith Industries Ltd., 391 Edgeware 
Road, London, N.W.2, is designed Co be 
a direct replacement for the diseased 
and incompetent natural valve and is 
the first to be produced commerciailly in 
Britain. The valve is made of thermo¬ 
plastic polypropylene and is, in effect, 
a lightweight, self retaining flap valve, 
having low-inertia operating characteris¬ 
tics. It presents minimal obstruction to 
normal movements of the walls of the 
heart and is so designed that the scour¬ 
ing action of the blood passing through 
it prevents the formation of clots. 

The increasing use of radioisotopes 
in medicine has given rise to a number 
of specialised systems for particular 
physiological studies, such as the mea¬ 
surement of kidney function and of 
thyroid activity. Failure of kidney func¬ 
tion has itself given rise to apparatus 
designed to carry on the vital function 
of purifying the blood. Centres have 
been established in Britain in which 
patients can receive treatment, and arti¬ 
ficial kidneys which can be used by 
patients in their own homes are now 
available. That the delicate chemical 
balance of the living body can be main¬ 
tained in the face of a complete break¬ 
down of organs as vital to life as the 
kidneys is a measure of the achievements 
of technology allied to medicine and 
biochemistry. £2 


MODULAR COMMUNICATIONS SYSTEM 

Virtually any system requirement for communica¬ 
tions and intercommunications facilities in modern air 
traffic control, fighter air defence and missile launch 
control can be met with standard units using a "build- 
ing block" principle, developed in the U.K. 

The system is called “Minicom” 

| and was initially designed and evolved 
1 by Headquarters Signal Command of 
| the R.A.F., then further developed 
| and engineered by Plessey Radar. 

The system had to be simple to 
1 install, operate and maintain, with the 

1 actual equipment at each position 

| occupying a minimum of space, and 

1 at the same time providing a compre- 

! hensive range of facilities. Other 

| essential requirements which in- 

1 fluenced the design of “Minicom” 

| included the ability to control and 

1 operate any type of ground-based 

| radio communications equipment for 

| voice communications, compatibility 

| with any type of inter-communications 

| system and a capability of integration 

1 with telephone systems, whether 

1 battery or magneto type, manual or 

| automatic. 

| It had also to be borne in mind 
| that both the number of radio 

1 channels at each position and the 

1 intercommunication requirements 

| would vary over a wide range in 

| different applications. Various com- 

| binations of radio equipment, tele- 

| phones and other intercom systems 

| might also be involved. 

1 Such a diverse combination of requirements called for a system of 

| great flexibility, and an essential element of the design process has been 

| he reconciliation of this feature with the economics of a modular approach. 

| The extent to which this has been successfully achieved may be judged 

1 from the facilities offered with relatively limited number of module types. 

In addition the number of modules of common types can be increased 
| to extend the facilities and the number of channels available. By this means, 

1 virtually any system requirement can be met with standard units using the 

i “building block” principle. This feature has resulted in lower procurement 

| costs and simplification of servicing, together with a substantial reduction 

| in the spares holdings needed. 

The majority of the circuits employed, such as amplifiers and transis- 
| torised switching circuits, have been designed as plug-in units and are en- 
! oapsulated to provide greater reliability and rugged ness in extreme environ- 
| mental conditions. 

1 The audio frequency bandwidth available for communications tasks 

| of this nature is necessarily restricted, and moreover, such a system is 
1 called upon to operate in conjunction with land lines, radio links, and with 
| a diversity of other equipment, all of which can, and does, have widely 
1 varying standards. 

In consequence, the design and performance standards adopted for the 
| amplifiers and the overall performance will not be degraded below the level 
1 intrinsically associated with these other limitations. Similarly, cross talk 
| between channels has been reduced to a minimum, and an adequate signal- 
| to-noise ratio (is achieved under varying conditions. 

The system can operate transmitter/receivers without the use of re- 

! peaters up to a distance of 10 miles and inter-channel cross talk figures of 

I better than 65dB are achieved. Simultaneous transmission on up to 20 radio 

| channels is possible with a loss of less than 1.5dB in transmission level, 
1 and if 50 channels are employed, the loss is still only approximately 3dB. 
1 These figures are well below the normal changes in voice input. 

The intercom facilities can be used in several ways such as inter- 
1 position, direct access, or connection >as a telephone extension to an ex- 
| change or another telephone extension. The dial is used in conjunction 

1 with a channel selection key to operate into an automatic telephone ex- 

! change with the full facilities of a standard telephone extension. Using split 
I ear-piece working, the operator is able to monitor radio channels continu- 
I ously while using telephone facilities. 

Not only the key groups but also the control and selection facilities 
I have been designed on a modular basis, thus achieving maximum economy 
I and a high degree of flexibility for subsequent changes in the facilities. 



A typical combination of 
“ Minicom” modules , capable 
of controlling 10 radio and 
20 intercom channels. 
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Accuracy up, RFI down 
with Gift new tow-cost 
AC power-control module 


Zero-voltage switching is the key. Developed by 
GE, the S200A is a zero-voltage synchronous- 
switch power control that delivers much lower 
RFI levels than electromechanical thermostats 
orphase-controlled semiconductors. And ithas 
high accuracy with 
control-point repeat¬ 
ability better than 
+5% of sensor re¬ 
sistance. 

Toachievethisper- 
formance, you need 
only provide AC line 
power, a resistive 
load (such as a heat¬ 
er), a variable-resis¬ 
tance sensor and a 
reference control reg¬ 
ister. An example of its use: the GE Man-Made 
(General Electric trademark) diamond therm¬ 
istor permits sensing and control of temp¬ 
eratures in a span from 200° to 450°C. 

The source of the S200A high performance is 
a Triac switch teamed up with a monolithic in¬ 
tegrated circuit. The Triac is a bidirectional 
triode thyristor and performs the basic on-off 


functions, but is triggered by the l-C only at 
points of zero line voltage crossings. The 
result: minimal RFI emissions. 

Both the Triac and the integrated circuit 
(PA424) are available separately from GE, but in 

the S200A they work 
as a self-contained 
unit. Complete, com¬ 
pact and solid-state. 

S200A power con¬ 
trol modules are 
available in ratings 
of 10 and 15 amps 
RMS, with peak volt¬ 
age ratings of 200, 
400 and 500 volts on 
loads up to 4,150 
watts. All modules 
are equipped with an extruded heat sink, isola¬ 
ted from all current-carrying components. 

For information on the complete S200A or 
separate Triac and the range of linear l-C’s, 
contact Australian General Electric Pty. Ltd., 
103 York Street, Sydney, N.S.W. 2000.—29 8711; 
552 Lonsdale Street, Melbourne, Victoria. 3000. 
67 8221. 



GENERAL 



ELECTRIC 

Trademark 



IG73 
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Three of the interferometer aerials at Gove. 


AUSTRALIA’S ROLE IN ELDO PROGRAM 

A guidance and telemetry station located in one of the most remote corners 
of the world, is a key part of the ELDO program in Australia to put a space 
vehicle into polar orbit next year. 


The down-range guidance and telemetry station is situ¬ 
ated at Gove, right in the north-east corner of Arnhem Land, 
>a few miles in either direction from the Gulf of Carpentaria 
and the Arafura Sea. The station is operated by the Depart¬ 
ment of Supply through Weapons Research Establishment 
on behalf of ELDO, of which Australia is a member nation. 
The other six -are Belgium, France, West Germany, Holland, 
Italy and the United Kingdom. 

Gove was selected as the site for the guidance station 
because i't is due north of the launching site at Woomera, 
1200 mi'les to tihe south. The nearest town is Darwin, 
400 miles to the west. Alice Springs is 800 miles to the 
south. As much of Arnhem Land is a restricted Aboriginal 
reserve, the territory’s population is limited to nomadic 
Aborigines, mission stations and those associated with 
mineral developments approved by the authorities. Because 
of the absence of roads, the equipment was 'brought to 
Gove by ship, and barges chartered from Darwin transferred 
it from the offshore anchorage. 

The control of the guidance system is centred in a large 
transportable van equipped with the central guidance and 
team leaders consoles. Nearby, in support, are two more 
similar vans — one housing a computer and the other the 
power distribution and air-conditioning plants. 

The guidance system at Gove comprises a guidance inter¬ 
ferometer and guidance command transmitter developed 
by Manufacture Beige de Lampes et de Material Electro- 
nique, of Belgium; a telemetry system from Holland; and the 
computer, which is a Control Data 3200 with a 16K store. 

The interferometer consists of five paraboloids with 
circularly polarised feeds operating in the band 1,535— 
1,540MHz. These five aerials are laid out in a vee, point¬ 
ing north, with the bisector lying accurately north-south. 
Each aerial is 30ft high and weighs 25 tons, yet they are 
positioned with site accuracy of 0.2 millimetre. This 
degree of accuracy is obtained by vernier screws attached 
to each tower. 

When tracking, the 'telemetry and command transmitter 
aerials are motivated by servo-systems. The mounts and 


servo-systems used are of the XY type, which are particu¬ 
larly apposite for near zenith operation. Each servo is of 
the Ward-Leonard type, having an AC induction motor 
driving a generator whose differential excitation winding 
is fed from a balanced amplifier. The generator feeds a / 
DC motor which has constant field excitation, driving one 
of the mount axes through a gear train. 

The transmitter comprises a high power klystron, pro¬ 
ducing 10KW of RF power, driven from >a multiplier system 
deriving its input from a frequency synthesiser in the main 
guidance equipment. A modulator in the multiplier 
chain imposes phase modulation on the carrier consisting of 
three “ranging” tones of frequency 32, 2 and 125KHz 
as well as guidance commands to the third stage. The latter 
consists of a message in true binary code at two discrete 
frequencies around lOOKHz, phase modulating the carrier 
frequency. The transmitter aerial consists of a single 
paraboloid, 4.4 metres diameter with a circularly polarised 
feed operating in the frequency band 1427-1429MHz. 

Circuits contained in the digitiser, which forms the inter¬ 
face 'between the interferometer proper and the computer, 
accept all data from the interferometer. Various ancillary 
signals are used to ensure that the measurements of all 
the parameters are made at the same instant. A Control 
Data 3200 computer, which is equipped with basic scientific 
processor with integrated console and ferrite memory, mag¬ 
netic tape units, paper tape station and input/output and 
monitor typewriters, is used to compute guidance commands 
after suitable transformation and correction of the inter¬ 
ferometer data. 

A guidance console monitors all the important parts 
of the system. A panel of lamps indicates when everything 
is in working condition. Indicators show the position of 
the aerials and an XY plotter produces the path of the 
vehicle as a function of the aerials’ position in X and Y 
rotation. 

A PCM/FM or PCM/PM telemetry system is used for 
the ELDO vehicle’s third stage and satellite. Parameters to 
be measured are converted into a parallel binary code, 
serialised and impressed on to a carrier in the 137MHz 
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Electronic Components 
for COUNTING 



INTEGRATED 

CIRCUITS 


Medium speed DTLs, for industrial and military appli¬ 
cations. High speed TTLs and ultra fast E 2 CLs for 
computer applications. Compatible, versatile linears 
for low level amplifiers, operational amplifiers for 
telecommunications, instrumentation and control. 





TRANSISTORS, 

DIODES, 

RECTIFIERS, 

THYRISTORS 


Silicon planar, alloy, germanium alloy and alloy 
diffused transistors for general purpose, switching, 
low noise, low and high power applications. Silicon 
and germanium general purpose diodes, silicon zener 
diodes and power rectifiers. Thyristors for all indus¬ 
trial control applications. 



MEMORY 

PLANES, 

STACKS, 

CORES 


Single plane matrices for low cost data storage. 
Lithium nickel ferrite cores permit operatton over a 
wide temperature range. Available in various con¬ 
figurations for most applications. Complete range of 
miniature matrix stacks up to a capacity of 16,384 
50—bit words. 



DECADE 
COUNTER & 
NUMERICAL 
INDICATOR 
TUBES 


A wide range of devices is available to suit most 
applications. Special quality characteristics ensure 
reliability and long life. Most indicator tubes can be 
obtained with a tinted filter for use under unfavour¬ 
able ambient light conditions. 



N0RBIT2, 

CIRCUIT 

BLOCKS 



APPLICATIONS 

ENGINEERING 

SERVICE 


Mullard Norbit 2 includes sub-assemblies capable of 
solving industrial control problems using well 
established solid state techniques. Silicon semi¬ 
conductors are used throughout so that an operating 
temperature range of from —10° C to 85° C is 
guaranteed, with speeds of up to 10 Kc/s. Each 
circuit block is a ready-made electronic sub-assembly 
designed to perform one of the basic functions in 
digital equipment. The range of circuit blocks 
includes pulse shapers, gate circuits, flip-flops, ampli¬ 
fiers, etc., to meet the requirements of digital systems 
engineers. 


This service operates in co-operation with, and at 
specific request of, commercial concerns requiring 
engineering assistance in the application of Mullard 
products. In addition, answers to technical enquiries 
are provided by the Technical Service Dept., where 
world-wide valve and semiconductor references are 
on file. 


Mullard 


Mullard-Australia Pty. Ltd. 

35-43 CLARENCE STREET, SYDNEY, N.S.W. 2001. PHONE: 29 2006 
123 VICTORIA PARADE, C0LLINGW00D, VIC. 3066. PHONE: 41 6644 

Associated with MULLARD LIMITED, LONDON 
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to 138MHz band as a frequency or phase shift. Word length 
is 8 bits including parity, frame length 128 words, 4 
of which are used for synchronisation. Bit rate is approxi¬ 
mately 20,000 per second so that the capacity of the system 
is 124 channels at 20 samples per second, with resolution 
slightly better than 1 per cent. Higher bit rates and some 
changes in frame format may be introduced later. 

Polarisation diversity reception is used; horizontally 
and vertically polarised components -are separately received 
and recombined prior to demodulation. Pre- and post-de¬ 
modulation signals are magnetically recorded. The received 
signals are also treated to provide error signals for aerial 
auto-follow purposes; static split techniques 'are used. The 
receiving system includes means for closed loop check-out. 

The telemetry aerial is a 22dB gain yagi array with 
alt-azimuth mount. Its control circuits can accept manual 
control signals, signals from the tracking (auto follow) re¬ 
ceiver, or tracking signals from the guidance tracking sys¬ 
tem. The received signals are extracted from hybrids and 
passed to low noise preamplifiers at the aerial -before trans¬ 
mission to the receivers. The -aerial pedestal is supported 
about 4 metres above ground level by a tower containing 
the servo amplifiers. The aerial is unmanned except for 
maintenance. 

Signals from the aerial preamplifiers are passed through 
distribution amplifiers (multicouplers) to the diversity re- 



The Control Data computer with the central pro¬ 
cessor, paper tape station and typewriter. 


RIGHT: The trans¬ 
portable vans at Gove. 
The computer is 
housed in the van with 
ELDO painted on the 
side. 


BELOW: The Control 
Data computer, show¬ 
ing the two magnetic 
tape units , the two 
input/output type¬ 

writers and the paper 
tape station. 




ceivers; the predetection and video signals ore directly re¬ 
corded or passed to the bit regenerators and frame syn¬ 
chroniser from which clean data and synchronising signals 
are extracted and recorded. Two PCM/FM transmissions 
can be received; in addition there is one PM receiver for 
experimental reception of PCM/PM transmissions. 

The computer is scientifically oriented for real time 
application with the inclusion of floating point and BCD 
options. The peripherals include two magnetic tape units, 


a paper tape punch and reader, and two typewriters for 
input and output. 

Check-out equipment consists of an RF signal gen¬ 
erator, whose output may be fed to a small test radiator. 
The signal generator is modulated by a data simulator. 
Facilities are included for these simulated data to be com¬ 
pared with the same data 'radiated from the test aerial after 
it has been received and processed through the bit regenera¬ 
tors, frame synchronisers and tape record amplifiers. 

Three magnetic recorders are used to record the data 
indicated above. These are 7 track, iin machines with a 
direct record capability of 250KHz at 60in/sec. Heads are 
I RIG, and NAB precision spools are used. In addition to 
the telemetry Signals, timing, speech annotation, and local 
data (system performance) signals are simultaneously re¬ 
corded. 

The data sent from the vehicle on angular rates, ac¬ 
celeration, height and distance is fed into the computer in 
real-time mode. The computer compares the data against 
the planned trajectory and generates any correcting signals 
necessary to normalise flight. When the computer decides 
that all required conditions have been met, it initiates com¬ 
mand to put the vehicle into its polar orbit. 

The equipment at Gove is regularly under calibration 
test by means of an aircraft which carries equipment 
identical to that in a space vehicle. During count-down for 
a launch, Gove is placed in a self-checking mode with the 
aid of a signal from >a tower mounted test aerial. Shortly 
before launch, the station is switched to an acquisition mode 
when all aerials are pointed in the expected direction of 
the satellite vehicle’s approach. The vehicle is on the third 
stage rocket when the Gove guidance system takes over 
approximately 4 minutes 42 Seconds after firing. g2 
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Even if you build an electrotwerper* 
you should know about OOBs 


DCB is STC jargon for ‘Die-Cast Boxes’. 

These natty little aluminium boxes will house 
most conventional or zany electronic gadgetry 
that you could possibly piecemeal together. 

The five boxes in the STC 46R range can be 
used as rigid chassis for mounting in 
instrument cases,' conveniently shaped junction 
boxes, compact test sets and other complete 
equipments. They feature internal slots for 
sliding in screens and printed circuit boards. 

So no matter what you create (an electro- 
werper* included) you know it will find a good 
home — with STC DCBs. 

The 46R range consists of 5 sizes, from 
4J" x 3f" x r to lOf" x 6 i" x 2" all compatible 
with STC's modular construction system 
(ISEP). 

For further details contact Standard Telephones 
and Cables Pty. Limited, Moorebank Avenue, 
Liverpool, N.S.W. 2170. Phone Sydney 602.0333. 
Melbourne 480.1255. Canberra 49.8667. Brisbane 
47.4311. Adelaide 51.3731. Perth 21.6461. 

♦An electronic spud. 
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Film Cartridges For Playback Through TV Receivers 


Only relatively low-cost equipment is needed for the pre¬ 
sentation of recorded program material on an ordinary 
television receiver in a new system developed in the U.K. 


Electronic 

Reproduction 


Video Recording and 
(EVR), a new audio- 


ratories, led by Dr Peter C. Goldmark. 
He has demonstrated that a great deal 


visual system which enables programmes more pictorial and sound information can 


on film to be reproduced on conven¬ 
tional television sets, is to be manu¬ 
factured and marketed in Britain by a 
three-nation partnership. 

Imperial Chemical Industries have 


be stored on the EVR cartridge than is 
possible on a reel of magnetic tape of 
the same diameter, at a much lower cost 
than with conventional cine or magnetic 
tape techniques. EVR cartridges can 


joined with Columbia Broadcasting carry up to one hour of black-and-white 
. - ~ • . - programming or a half-hour of colour. 

In operation, the cartridge has only to 
be inserted into the player. It is then 
automatically threaded, played, rewound 
and ejected. 

The player — roughly the size of a 
domestic tape recorder — is attached ex- 


System of USA and CIBA of Switzerland 
to launch EVR, which is expected to 
make a substantial impact on the field 
of education. 

Programs for EVR are created 
by transferring electronically any film 
or video-taped material to a special 
8.75mm unperforated thin film. The film 


is stored in a cartridge seven inches in IX,!?!’ 


diameter and about half-an-inch thick. 

To reproduce the program, the cart¬ 
ridge is inserted into a player attached 
to the aerial terminals of a 
conventional television receiver. The 
program then appears on the TV screen. 

EVR is described as a low-cost system. 
ICI stress that the player is not a video 
tape recorder — the film cartridges it 
plays will be made only in processing 
facilities specially designed for the 
purpose. 

The EVR system has resulted from 
many years of research at CBS Labo- 



can be made to operate a number of sets 
simultaneously. Prototype production 
players are to be manufactured by 
Thorn Electrical Industries Ltd. 

Eventually the player and the television 
set will be combined in one integrated 
unit. 

One of the advantages claimed for 
EVR, especially in education, is that the 
film can be stopped at will and a still 
frame held. Film strips or cine films can 
also be displayed on one and the same 
machine. 

The first full-scale application of EVR 
will be in Britain using existing 
black-and-white receivers. Colour EVR 
will be marketed as soon as demand is 
high enough. (“Electronics Weekly,” 
6/9/67.) Q 


uiiiimiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifuiiiiiHimiiiiiiiiimiiiiiiminiiini 

THERMOPLASTIC RECORDINGS? 

The recording principle used in EVR 
appears to be similar to that used in 
the thermoplastic recording process 
developed in the U.S.A. by Dr W. E. 
Glenn of General Electric. This has a 
film material constructed in three layers 
—a base film, on which is coated a 
layer of conducting plastic, then a final 
layer of low-melting-point thermoplastic. 

The information is recorded on the 
thermoplastic layer in the following 
manner. First, the film is drawn through 
a vacuum chamber, where it is scanned 
by a modulated electron beam, which 
leaves a pattern of charge on the surface 
of the thermoplastic layer. Next, the 
film is drawn across an electronic heater, 
where eddy currents induced in the 
middle conducting layer heat the thermo¬ 
plastic layer and soften it. The charge 
pattern on the surface of the thermo¬ 
plastic layer is attracted to the conduct¬ 
ing layer, thereby causing wrinkles to 
be formed in the thermoplastic. Last, 
the thermoplastic hardens as it leaves 
the heater, so that the surface pattern 
is “frozen” into the material. 

During playback, the film is moved 
between a light source and a diffraction 
grating. The wrinkles in the film cause 
the light to be deflected in varying 
amounts, according to the degree of 
deformation of the film, which corre¬ 
sponds to the intensity of the original 
electron beam. The light pattern from 
the grating can be converted into electric 
signals to modulate the electron beam 
of a television receiver tube, thereby 
reconstructing the original image. 

A more detailed description of the 
system can be found in the June, 1960, 
issue of “Radio, Television and Hobbies’.’ 

iiiiiiiiiiiiiiiiiiimiiiiiiiiiimiiiiiiiiiiiiiiiiimiimiiiiiiiiiiimimiimiiiiimitimtiiiif 


R CARTRIDGES 


ABOVE: The EVR electron beam 
recorder takes program from TV camera . 
magnetic tape or movie film , to record a 
master . A multiple printer can make 
copies of a 20-rnin . film in 30 seconds. 


RIGHT: An electro-optical trans¬ 
ducer “reads” the material re¬ 
corded on the EVR film. The 
program can be reproduced on 
one or more TV receivers. 
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Profile of a 
great advance 

in 12" speaker 
design 


Special enclosure designs for M.S.P. Hi-Flux speakers are available on request. 


Three new additions to the wide MSP Hi- 
Flux range. These new 12" models give 
magnificent transient response and are 
built for large power handling. 

A unique process for treatment of the 
aluminium voice-coil former ensures better 
stability of voice coil shape under condi¬ 
tions of sustained high power. The cone 
rim treatment is another MSP feature 
which provides high damping and correct 
termination. 


SPECIFICATION 


TYPE No. 

53348/12UA/15 

52859/ 12TAC/15 

52863/12TACX/15 

Max. Power Handling 
Frequency Range 
Resonance 

Magnet Material 

Flux Density 

Total Flux 

V. C. Diameter 
Impedence 

Mounting Hole Centres 
Maximum Depth 

20W. 

45-6000 Hz 

50 Hz 

Alnico V. 

13,000 gauss 
100,000 lines 

11" 

15 ohms 

112" P.C.D. 

42" 

10W. 

55-6000 Hz 

60 Hz 

Barium Ferrite 
10500 gauss 
45000 lines 

1" 

15 ohms 

III P.C.D. 

31" 

10W. 

55-12000 Hz 

60 Hz 

Barium Ferrite 
10500 gauss 
45000 lines 

1" 

15 ohms 

112 P.C.D. 

31" 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

HEAD OFFICE: 47 YORK STREET, SYDNEY. 2 0233 



ADELAIDE: • Newton McLaren Ltd. Phone 51-0111. BRISBANE: Chandlers Ltd. Phone 
31-0341. HOBART: Amalgamated Wireless (Australasia) Ltd. Phone 3-3836. LAUNCES¬ 
TON: Amalgamated Wireless (Australasia) Ltd. Phone 2-1804. MELBOURNE: 
Amalgamated Wireless (Australasia) Ltd. Phone 67-9161. Radio Parts Pty. Ltd. Phone 
30-1251. J. H. Magrath & Co. Pty. Ltd. 32-3731. PERTH: Amalgamated Wireless 
(Australasia) Ltd. Phone 21-3426. Atkins (W.A.) Ltd. Phone 21-0101. Carlyle & Co. 
(1959) Pty. Ltd. Phone 21-9331. SYDNEY: Electronic Parts Pty. Ltd. Phone 533-1277. 
George Brown & Co. Pty. Ltd. Phone 29-7031. 
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LASER INTERFEROMETER 
CAMERA FOR I.C. MASKS 


Masks used in the manufacture of micro-circuits have to be 
made to a positional accuracy which cannot be achieved by 
traditional measuring techniques. A method developed by 
Hewlett-Packard in the U.S.A. uses a laser interferometer 
which controls movements of a step-and-repeat camera with 
accuracies in the micro-inch region. 


High yield in integrated circuit pro¬ 
duction is dependent upon the accuracy 
of the photomasks employed in wafer 
fabrication. Each photomask consists of 
many high resolution images which need 
to be positioned on a glass plate with 
high accuracy. The step-and-repeat cam¬ 
era is the precision tool used in mask 
fabrication. 

Mechanical positioning in a new Hew¬ 
lett-Packard step-and-repeat camera is 
controlled by interferometer methods 
using a monochromatic light source. 
The interferometer optics split the light 
beam into two beams, then recombine 
the beams by means of mirrors to pro¬ 
duce interference patterns. The count¬ 
ing of the light and dark fringes con¬ 
trols position with precision of the order 
of better than half the wavelength of 
the light source. 

The " laser-interferometer controlled 
step-and-repeat camera in the Hewlett- 
Packard integrated circuit facility is one 
of the first cameras to take advantage 
of the high stability and coherence of 
laser light and put it to use on a pro¬ 
duction basis. 

Typically, more than 100 and perhaps 


more than 500 individual ICs are 
formed on a single semiconductor wafer, 
each from the mask. Each IC may con¬ 
sist of 50 or more discrete circuit ele¬ 
ments such as transistors, diodes, and 
resistors together with their intercon¬ 
ducting lines. The mechanical dimen¬ 
sions of the various conductors and 
areas comprising these individual ele¬ 
ments become very small — dimensions 
in the final circuit are often in the 
micron (10~ a M) range. Of course, this 
compactness of circuitry is itself one 
of the appeals of ICs, both for space¬ 
saving reasons and for high-frequency 
circuitry. But this same smallness pre¬ 
sents problems requiring considerable 
care in IC production. 

In the process of fabricating mono¬ 
lithic integrated circuits with present 
techniques, it is necessary to expose 
photographically a suitable coating, 
placed on the semiconductor wafer, to 
a succession of five or more working 
masks during the various stages of pro¬ 
cessing. These masks, which are them¬ 
selves photographic plates, involve im¬ 
ages with line widths of the 
same micron-range dimensions described 



A typical fringe pattern formed 
when the laser beam is recom¬ 
bined. If one beam path is 
changed , the fringe moves late¬ 
rally across the beam. 

above. Obviously, for the various masks 
to be capable of proper superposition, 
it is necessary that all corresponding 
points on each of them be accurately 
in register within tolerances consider¬ 
ably smaller than the small line width, 
i.e., tolerances small compared to a few 
microns. 

Because of these considerations, the 
IC mask-making procedure uses position¬ 
ing equipment with accuracies that are 
near the limit permitted by the state of 
the art. These machines, used in com¬ 
bination with a high-quality camera sys¬ 
tem, expose on to various photographic 
plates the five or more master masks 
that are required. Each mask usually 
must be exposed on one plate in a step- 
and-repeat manner as many times as 
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ABOVE: Figure 1. The camera interferometer 
system actuates servo motors in the x and y axes 
to position the film carriage. 


Right: Figure 2. In the interferometer system, the 
laser beam is reflected back upon itself to produce 
light fringes one-half wavelength (of the light 
source) apart. 
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PACKAGED CIRCUIT AMPLIFIERS 


reliable 
pre-tested 
tight performance 

NEWMARKET 


The Newmarket PC range provides Development 
Engineers with reliable pre-tested units of tight 
performance specifications to incorporate in any equip¬ 
ment at minimum cost. Use of such units not only 
obviates the need to develop purpose-made amplifiers 
for every job, but cuts down the number of small 


components that company Buyers have to buy and 
maintain in stock. 

Each unit is guaranteed for 12 months and replacement 
units are supplied if any fault develops. Our guarantee 
also enables the manufacturer to guarantee his. product 
to the ultimate user. 


some applications 


MODEL NO. PC 1 

Stethoscope Amplifier. 

General Purpose Audio Amplifiers and Drivers. 
Intercomm Amplifier. 

Telephone Amplifiers. 

Laboratory Instrument Amplifiers. 

Back Projector Audio Amplifiers. 

Loudspeaker Amplifier. 

Hospital Board Control Units i° f ' 

MODEL NO. PC 2 
Modulator Driver Stag 
Intercomm. 

Church Hearing Aid A 
Office Dictating Machin 
Door-Caller Monitor Ami 
Inter-Office Communicatic 
Tape Replay Amplifier. 

General Purpose Audio . 

Telemetry Audio Amplifiei 
Radio Receiver Audio Amt 
Telephone Amplifiers. 

Educational Equipment Aud 
Laboratory Instrument Ampli 
Language Laboratory Amplifie 
Tape Recording Amplifiers. 

TV Aerial Riggers Intercomm 
Loudspeaker Amplifier. 

Radio Concentrator. 

Mine Communication Amplifier. 

MODEL No. PC 3 
Disc Talking Book. 

DC Relay Driver. 

Telecommunications Conference Monitor Amplifier. 
Sound-level Meter Amplifier. 

Close Background Music Amplifier. 


Sound Reinforcement Amplifier. 

General Purpose Audio Amplifiers and Drivers. 
Low Power Battery Stereo. 

VHF Communications Receiver Audio Amplifier. 
Radio Receiver Audio Amplifier. 

Telephone Amplifiers. 

Heating and Ventilating Control Amplifi® 
Laboratory Instrument Amn ,s * 

Museum Port **' 1 


Hi-Fi Amplifier. 

Vibration Test Amplifiers. 
Telephone Intercomm System. 
Office Dictating Machines. 


Telephone ' 
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srcomm (Portaphone). 


. ...ipnTier, 

ornall public Address Portable Amplifier. 

Servo Amplifier (Hydraulic valve control). 

General Purpose Amplifier. 

Fault Finding Tone Detector Amplifier. 

Tape Replay Amplifier (Aircraft Ground equipment). 
Automation Drive Amplifiers. 

Colour Television Receiver Audio Amplifier. 

Tape Recorder Replay Amplifier. 


i uwer Amplifier. 

MODEL No. PC 7 Plus 

Tape Language Laboratory. 

Telephone Dictating Machine Amplifier. 
Automation Drive Amplifiers. 

Control Amplifier for Textile Machinery. 
Radio Receiver Audio Amplifier. 

TV Receiver Audio Amp. 

General Purpose Amplifier. 

Telephone Amplifier. 

Laboratory Instrument Amplifiers. 

Tape Language Laboratory Amplifier. 
Loudspeaker Amplifier. 


PERFORMANCE DATA 

PCI 

PC 2 

PC 3 

PC4 

PC5 

PC 7 

PC9 

Power Output mW 

150 

400 

400 

400 

3W 

800 

Pre-amp 

Input Sensitivity mV 

50 

1 

5 

150 

5 

5 

IV 

Input Impedance ohms 

1.5K 

IK 

2.5K 

220K 

1.5K 

1.5K 

1M 

Output Impedance ohms 

40 

15 

15 

15 

3 

8 

600 

Supply Voltage-volts 

9 

9 

9 

Q 

1 0 



Typical distortion % 





14 

y 

y 

Frequency response 

2 

3 

3 

3 

3 

3 

1 

Overall Dimensions 

300-15K 

200-12K 

200-12K 

200-12K 

50-12K 

50-12K 

20 - 20 K 

All % in. high 

2 x 1 

21/2 X 11/2 

21/2 X V/2 

21/2 X 1V2 

5 V 2 x m 

3x1% 

2 x 1 


specification details 

A typical miniature Audio-Amplifier 
is illustrated actual size overleaf. 
Circuits are of transformerless , 
complementary symmetry type, 
operating off Standard Voltages. Can 
be wire-in or plug-in as required. 


tSSRIoo ELECTRONICS PTY. LTD, 

53 Carrington Road, Marrickville, N.S.W. 
18 Normanby St., South Melbourne, Vic. 


SYDNEY: General Accessories Limited, 
443 Concord Road, Rhodes 2138. NEW¬ 
CASTLE: Martin de Launay Pty. Limited, 
King and Derby Streets, Newcastle 2300. 
WOLLONGONG: Electronic Parts Pty. 
Limited, Keira Street, Wollongong 2500. 
MELBOURNE: Radio Parts Pty. Limited, 
562 Spencer Street; Warburton, Franki 
Limited, 220 Park Street 3000. BRIS- 
BANE: General Accessories Pty. Limited, 
50 Little Edward Street 4000. ADELAIDE: 
General Accessories Pty. Limited, 81 
Flinders Street 5000. PERTH: General 
Accessories Pty. Limited, 46 Milligan 
Street 6000. 
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there are to be ICs on the wafer, and 
each of these exposures must be accu¬ 
rately in register with its counterpart on 
each plate. After photographic proces¬ 
sing, each plate becomes a master from 
which working masks are made. 

At Hewlett-Packard, the inherent pre¬ 
cision of the laser interferometer led 
to the use of such an interferometer in 
the step-and-repeat camera as an alter¬ 
native to the mechanical positioning 
schemes used previously. 

In the laser-interferometer camera, 
the position of the working mask in 
the horizontal plane, with respect to a 
reference point can be easily and pre¬ 
cisely determined to an accuracy of 
one-half wavelength of the laser light. 
In the case of the H.P. machine, which 
uses a helium-neon laser, the wave¬ 
length (6328 Angstroms) permits posi¬ 
tioning accuracy of 12.5 microinches or 
0.3 micron. This accuracy is essentially 
constant for all points over the entire 
usalble surface of the mask (and hence 
over the surface of the semiconductor 
wafer later imprinted from it). The above 
accuracy does not necessarily represent 
the ultimately attainable performance of 
this type of system but was readily ach¬ 
ieved and is more than sufficient. 

Positioning of each (image and ex¬ 
posure of the photographic plate, is en¬ 
tirely automatic. The carriage bearing 
the photographic plate, to be exposed, 
figure 1, is advanced in step^and-repeat 
fashion under control of the laser inter¬ 
ferometer and a servo system. At each 
step an exposure is made from the 
master IC negative by flashing a light 
source. When the required number of 
exposures has been made for one row 
(the x axis), the carriage is indexed the 
proper amount in the opposite (y) axis 
and another row exposed. This process 
continues until the desired number of 
exposures has been made. 

A more detailed diagram of one axis 
of the camera system is shown in figure 
2. In the Michelson-type interferometer 
that the system uses, the coherent light 
from the stabilised laser is directed to 
a mirror attached to the movable car¬ 
riage holding the photographic plate. At 
the same time, part of the light in the 
laser beam is split off by a half-silvered 
mirror and directed to a non-movable 
mirror. The reflections from the movable 
and non-movable mirrors are then direc¬ 
ted back to a photodetector arrange¬ 
ment. The overall system then has one 
beam path of variable length and one of 
fixed length. 

The cross-section of the recombined 
beams is not uniform but instead con¬ 
tains light and dark fringes, figure 3. 
The fringing arises from slight departure 
from a true right-angle in the setting of 
the reflecting mirrors. This gives rise to 
slight lack of parallelism in the plane 
wave-fronts in the recombined beam, pro¬ 
ducing wave interference effects visible 
as fringing. As the position of the mov¬ 
able mirror changes, (these fringes move 
laterally across the beam. Thus when 
the recombined beam is directed to a 
photodetector while the mirror is moving, 
the photodetector will produce a signal 
proportional to the light and dark bands. 
One fringe is produced for each laser 
half-wavelength of mirror movement, en¬ 
abling the change in the position of the 
mirror to be measured very accurately 
by counting the number of fringes gene¬ 
rated. 

In practice, the system senses the direc¬ 
tion of motion by using two photo- 
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Wind-powered 

Radio-telephone 


After many years of successful experi¬ 
ence with the use of wind-powered gen¬ 
erators as a source of electrical energy 
in remote areas, the Postmaster-Gen¬ 
eral’s Department has recently extended 
the use of the technique (into the radio¬ 
telephone field. 

The first wind-powered radio tele¬ 
phone system in N.S.W. was installed 
between Wanaaring and Thoulcanna, 
and uses fully transistorised radio-tele- 
phone equipment housed in sun-shaded 
huts. 

Dunlite wind generators are employed. 
Brushless operation of the generator is 
obtained by using a three-phase alter¬ 
nator, with DC excitation obtained from 
its own rectified output. 

The alternator rotor winding is 
coupled via rectifying diodes to another 
exciting alternator rotor winding on the 
same shaft. This latter rotor winding is 
tin a field created by the stator winding 
fed through a regulating transistor with 
DC rectified from the alternator output. 

Constant voltage output is obtained 
with the aid of the transistor regulator. 
Automatic pitch control of the propeller 
reduces the rise in propeller revolutions 
with increase in wind velocity and keeps 


detectors instead of one. The recom¬ 
bined beam is split with a chisel-edged 
mirror which directs one side of the 
beam to one photodeteotor and 
the second side to the other. Since the 
light intensity on the two sides of the 
beam is usually unequal because of the 
fringes, the voltage from the photo- 
detectors will also be unequal. Adjust¬ 
ments can be made so that the fringe 
signals incident on the photodetectors are 
in quadrature, and the outputs from the 
two photodetectors will also be in quad¬ 
rature. These outputs are applied to a 
Hewlett-Packard 5280A Reversible 
Counter. The quadrature relation of (the 
signals enables the counter to measure 
the net linear displacement of the mirror 
in either direction. By starting the mirror 
from a suitable reference point, then, it 
is possible to count the number of half¬ 
wavelengths the carriage has moved, 
thereby reading out on the counter 
the absolute position of the camiage in 
one horizontal axis. 

A second interferometer system is used 
to control the carriage in the second 
axis of the horizontal plane. 

In the servo system, the voltage from 
the photodetector is amplified, shaped 
into a square wave, and applied to a 
5280A Reversible Counter which con¬ 
tinuously displays the position of the 
carriage from the reference line. When 
a row of exposures has been made, the 
counter produces a signal so that the 
carriage will be indexed to the next row. 

The shaped waveform from the photo- 
detector is also applied to one additional 
channel which subtracts the fringe 
count from a preset number. When the 
difference between these two numbers is 
zero, the carriage is in the proper posi- 
(tion for an exposure, and a xenon flash 
tube is fired to expose the negative onto 
the proper place on the photographic 
plate. 


the rpm within safe limits. The 200- 
AH batteries installed will maintain t'he 
system for 14 days in “no wind” condi¬ 
tions. (‘Telegen,” September, 1967.) 


In order that the carriage speed be 
low when the exposure is made (to avoid 
image blurring), a rate-sensing circuit 
provides a control signal proportional to 
the speed of the carriage. This signal 
along with other signals is sensed by the 
motor speed control circuitry so that the 
speed of the plate carriage can be slowed 
in anticipation of reaching the actual 
point at which exposure is desired. With 
this arrangement, the exposure (about 
a millisecond) can be made by slowing 
the carriage rather than bringing it to a 
full-stop. This method saves considerable 
time over a full-stop technique. After the 
exposure, the plate camiage is accel¬ 
erated to higher velocity until the rate¬ 
sensing arrangement again decelerates it 
in anticipation of the next exposure. 

The exposures proceed in this manner 
until the end of the (x) row is reached, 
as determined by a programmed counting 
circuit. The circuit then signals the car¬ 
riage-indexing circuit and the carriage is 
indexed one step iin the other axis (y), 
returned to the first position, and the pro¬ 
cess repeats. Exposures are thus made 
row-by-row under automatic control until 
the array is complete. 

An important contribution to the per¬ 
formance of the camera is the air bearing 
arrangement which supports the carriage. 
Two bearing systems are used, one for 
linear movement in the x direction and 
one for the y. Suitable linear guidance 
arrangements are used with the air bear¬ 
ings to keep the relative directions of -the 
two axes precisely orthogonal. 

The 0.3-micron accuracy of the camera 
is a constant accuracy and not 'affected 
by the position of the carriage. Thus 
accuracy gives the camera a high repeat¬ 
ability compared even to the small widths 
of the lines comprising the microcircuit. 
Accuracy is basioally unaffected by wear. 
(Hewlett-Packard Journal, Aug. 1967) 
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... the finest high fidelity equipment 
at realistic prices! 


1. Leak ‘Stereo 30’ Amp¬ 
lifier offers the discriminating 
music lover Studio-quality sound 
reproduction, advanced audio 
engineering and pleasing aesth- 
etic design. $198.00 

Factoring in Australia streamlined our marketing which enables us to set prices comparable 
to those applicable in overseas countries. 


2. Leak Mini-Sandwich 
Speaker this superlative small 
speaker system provides almost 
identical performance as its lar¬ 
ger companion. 


3. Leak Sandwich MK. II 
Speaker System Available in 
mahogany, teak and walnut, this 
beautifully finished enclosure is 
still the only compact speaker 
system offering substantially 
linear frequency response. Size 
26" x 15" x 12". 


* See and hear LEAK Equipment today at leading Hi-Fi Stores and sound cer 'res. For leaflets and information write to 

H. J. LEAK (AUST.) ' L -, 

P.O. Box 14, French’s Forest, N.S.W. 2086. 

Factory: 1 Campbell Parade, Manly Vale, N.S.W. Telephone: 94-4902. 

Cables: Lectron. Sydney. 

Professional equipment enquiries to Simon Gray offices or Representatives in all states 
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Electronic teleprinter 

An electronic teleprinter for use in data communications, 
the first of its kind to be produced in Europe, has been 
developed in the U.K. by Creed and Company of Brighton, an 
affiliate of International Telephone and Telegraph Corporation 
(ITT) and Standard Telephones and Cables Pty. Limited, Austra¬ 
lia. Creed has been a major supplier of teleprinters to countries 
in Asia and the Pacific for several decades. 

The new machines, known as Envoy Electronic Dataprinter, 
prints 96 characters, including upper and lower-case letters, and 
operates at up to 10 characters per second. It has been designed 
for on-line use as a data communication set, or off-line 8-track 
tape preparation, interpretation, duplication and editing. 

The result of four years research and development, the 
Envoy is claimed to represent a considerable advance in data 
communication techniques. The new dataprinter has been designed 
by Creed to meet three main objectives: to improve reliability, 
to provide increased flexibility and to simplyfy and reduce the 
maintenance requirement. High reliability, integrated circuit elec¬ 
tronics have been used to achieve all three. 

Micro-miniature integrated circuit packages have been intro¬ 
duced to replace most of the intricate high-speed mechanisms of 
wholly mehcanical on-line printers. By eliminating complex 
mechanical units such as the clutch and selector, reliability has 
been significantly increased and maintenance time reduced to a 
minimum. Altogether, more than 70 per cent of the parts most 
subject to wear in mechanical equipment of this type have been 
replaced by electronics, and the mehcanical units which remain 
handle only comparatively simple functions such as typehead 
operation and paper transport. 


New Gold Coast radio station 

Australia’s newest radio station, known as 4GG, described 
as the most modern country station of its size in Australia, has 
been built at Surfers Paradise, in the heart of the Queensland 
Gold Coast. The first commercial radio station to be commis¬ 
sioned in Australia since 4LM, Mount Isa, in 1961, 4GG was 
officially opened by the Postmaster-General on September 30. It 
will broadcast for 21 hours each day. 

Until now, the Gold Coast has had to rely on either 
Brisbane or Murwillumbah for its radio programs, and because 


of topography and other problems reception has never been 
good. The equipment in the new station, designed and supplied 
by Standard Telephones and Cables Pty. Limited, will ensure 
good reception at all times. 

Providing this clear reception posed many problems for 
STC’s design and installation engineers. As the Broadcasting 
Control Board could not allocate a separate frequency, 4GG 
has to share an existing one with an. Adelaide radio station and 
one near Wanganui in New Zealand. 

A unique direotional aerial system comprising two vertical 
masts with special electrical circuits between them was designed 
to radiate the maximum power in all directions except towards 
Wanganui and Adelaide, so that no interference would be 
experienced by Che two stations located there. 

Radio Manufacturing Engineers Pty. Ltd. provided the faci¬ 
lities in the station’s two studios, which include announcer- 
operator desks equipped with disc and tape playback facilties. 
This allows a radio announcer to do his own panel operation with 
little effort even during the busiest peak period. In addition to 
the two working studios, there is a master control room where 
programs are prepared and monitored for transmission and 
storage. 


Undersea oil storage 

Concepts for the use of nuclear explosives to create under¬ 
ground storage cavities for crude oil have been announced by 
the Lockheed Missiles and Space Co. The company said sub¬ 
terranean blasts beneath the ocean’s bottom could carve out huge 
cavities — with no chance of atmospheric contamination — 
that would help oil companies store petroleum as fast as they 
extract it from the earth. 

“This would be far cheaper than storage methods now in 
use,” said Dr Harold F. Plank, of Lockheed’s Advanced Programs 
organisation. “It could result in far lower costs for oil companies.” 

Lockheed, a broadly based aerospace company known chiefly 
for its Agena space vehicle and Polaris and Poseidon missiles, has 
been studying problems of the off-shore oil industry and peace¬ 
ful uses of nuclear explosives for several years. The company 
now is prepared to participate actively in all aspects of the 
nuclear explosives applications field. For months, Lockhheed has 
been discussing “across-the-board” prospects with government 
agencies and private concerns, considering not only petroleum 
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The Solartron Tutor 11 is a special 
electronic analogue computer de¬ 
signed to be used in educational 
establishments for teaching engin¬ 
eers and technologists the science 
of using computers. This machine, 
manufactured by the Solartron 
Electronic Group Ltd., Farnbor- 
ough, Hants., England, can be pro¬ 
grammed as a teaching machine to 
teach mathematics — it makes the 
calculations for the student — or 
to teach the more specialised tech¬ 
niques of computer operation. 
Mathematical demonstrations and 
concepts are displayed on an oscil¬ 
loscope . 
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• Australian Made Ex 
Stock 

• High Performance 

• Solid Miniature 
Package 


Notes relating to Table 
on right. 

*N=NPN; P=PNP; 
PE=Planar Epitaxial; 
Pl=Planar. 

**Spot Noise Figures: 
120Hz=5dB max.; 
1.0KHz—3dB max.; 
lOKHz—2dB max. 


SYDNEY 73 0211 
MaBOURNE 569 0411 
ADELAIDE 23 4022 


Electronic City, 443 Concord Road, Rhodes, N.S.W. 
Electronic Park, Hamilton Street, Huntingdale, Vic. 


Type 

Struc¬ 

ture* 

BVCBO 

VoltS 

BVCEO 

Volts 

BVEBO 

Volts 

1C max. 
mA 

hFE at 
min. max. 

1C 

mA 

Prices Each 

1-99 100-999 10004- 

AT318 

Gen. Purpose 

N.PL 

40 

30 

5 

30 

40 

- 

2 

45c 

30c 

25c 

AT319 

Conv. I.F. Amp. 

N.PL 

40 

30 

5 

30 

40 

160 

2 

46c 

31c 

26c 

AT321 

Conv. I.F. Amp. 

N.PL 

40 

30 

5 

30 

100 

400 

2 

46c 

31c 

26c 

AT322 

Gen. Purpose 

N.PL 

35 

20 

5 

30 

40 

- 

2 

42c 

28c 

24c 

AT323 

Conv. I.F. Amp. 

N.PL 

35 

20 

5 

30 

40 

160 

2 

45c 

30c 

25c 

AT324 

Conv. I.F. Amp. 

N.PL 

35 

20 

5 

30 

100 

400 

2 

45c 

30c 

25c 

AT325 

Low Noise R.F. 

N.PL 

35 

20 

5 

30 

20 

180 

2 

48c 

32c 

27c 

AT328 

High Gain Audio 

N.PE 

30 

25 

6 

30 

60 

300 

1 

53c 

36c 

30c 

AT327 

Ex High Gain Audio 

N.PE 

30 

25 

6 

30 

200 

1000 

1 

53C 

36c 

30c 

AT328 

Low Noise Audio** 

N.PE 

30 

25 

6 

30 

200 

1000 

1 

55c 

37c 

31c 

AT329 

Audio Output 

N.PL 

20 

20 

5 

250 

60 

300 

150 

52c 

35c 

29c 

AT330 

High Gain Audio 

N.PE 

30 

25 

6 

30 

60 

- 

1 

50c 

33c 

28c 

AT331 

Audio Output 

P. PL 

20 

20 

4 

250 

35 

160 

150 

68c 

45c 

38c 

AT335 

Low Noise R.F. 

N.PL 

35 

20 

5 

30 

20 

- 

2 

46c 

31c 

26c 


J 

L 
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storage but such applications as natural resources recovery and 
civil construction in foreign countries — the latter gaining impe¬ 
tus from Lockheed’s extensive overseas experience. 

Lockheed’s concepts call for the use of physically small but 
extremely powerful nuclear charges. Under one plan, the ex¬ 
plosive needed for a million-barrel cavity could be lowered 
through a narrow drilled hole to a point some 1400 feet below 
the ocean bottom and detonated from the surface. 

The resulting blast would carve a cavity 220 feet wide and 
560 feet high, with all nuclear particles contained far under¬ 
ground, and no chance of their escaping into the atmosphere. 


French radar for Woomera 

Two French radar units for tracking space vehicles are to 
be installed at the Woomera range. The Weapons Research 
Establishment, Salisbury, S.A., has ordered two Adour radar units 
from Compagnie Franchise Thomson Houston-Hotchkiss* Brandt 
for incorporation into its trajectory plotting system. The radar 
will be used for testing at Woomera the “Europa” satellite 
launcher being built by the ELDO countries. This is the first 
time the electronics industry of a Common Market country 
is to install equipment of 1 this type in Australia, the French 
equipment being chosen in the face of international competition. 

Mobile TV unit for schools 

A new design of low-cost mobile television unit for educa¬ 
tional use has been developed in the U.K.. by The Marconi Com¬ 
pany Ltd. It is capable of producing live or tape-recorded 
educational programs at colleges and schools, and has all the 
facilities of a static studio system built into a small van. It is 



The new Marconi mobile TV unit, capable of produc¬ 
ing “live” or tape-recorded educational programs “on- 
the-spot” in schools and colleges. 


supplied with three cameras, a videotape recorder and other neces¬ 
sary equipment for £15,000 ($A37,500). 

The Ford 30 cwt. “Transit” van which houses the produc¬ 
tion equipment is a 118in long wheelbase version. Custom-built 
equipment racking is installed towards the rear of the vehicle to 
accommodate preview and “on-air” monitors, synchronising pulse 
generators, pulse and vision distribution equipment, communica¬ 
tion unit, technical and facilities switching, a clock and a loud¬ 
speaker. A control desk forms an integral part of the racking 
and houses the vision mixer, sound mixer and the production con¬ 
trol panel. Stowage space is provided behind the racking for 
cable drums, tripod assemblies and microphone stands. A shelf 
is mounted immediately behind the driver’s seat for a videotape 
recorder, and cupboard space is provided beneath it for stowing 
lenses, microphones, headsets and videotapes. Connector panels 


for all outgoing cables are installed on either side of the equip¬ 
ment racking, access being gained through the large tailgate at 
the rear of the van. 

The mobile system includes two 23in picture monitors of 
modern design, incorporating forward facing loudspeakers. There 
are only three front panel controls: volume, brightness and a 
405/625 line standard selector. The latter control will normally 
remain in the 625 position. The design of sound and vision input 
sockets on the rear of the display monitor is such that a number 
of monitors can be linked together on a single feed cable from 
the vehicle. Alternatively, separate feed cables can be taken 
to each display monitor. 

The standard equipment housed in the vehicle is capable 
of supplying signals to a total of 16 display monitors. The 
addition of one extra vision-distribution amplifier will increase 
this maximum to 36, and a further amplifier to 56. Additional 
space is provided to house these extra amplifiers. 


Second generation weather satellites 

A new series of weather-watching satellites — designed 
TIROS-M — will be placed in orbit beginning in 1969 to provide 
more extensive coverage of earth weather conditions at less 
cost than present operational space systems. 

A second-generation offspring of the TIROS Operational 
System (TOS) satellites, TIROS-M will be capable of taking 
nighttime as well as daytime pictures of cloud cover and of 
carrying instrumentation not on its TOS predecessor. The space¬ 
craft will be built for the National Aeronautics and Space Admi¬ 
nistration by RCA’s Astro-Electronics Division in Princeton, N.J. 

Sensors on the new satellite will include two Advanced 
Vidicon Camera Systems (AVCS), two Automatic Picture Trans¬ 
mission (APT) camera systems, two high resolution infrared 
radiometers, a flat-plate radiometer, and a solar proton monitor. 
Pictures taken by the AVCS cameras will be stored on recorders 
aboard the spacecraft for subsequent transmission to earth stations 
in Alaska and Virginia. The APT system will allow simple, 
inexpensive stations to receive pictures of local area weather 
conditions from the satellite as it passes overhead. The infrared- 
radiometers will provide night time views of cloud cover by 
detecting slight differences in heat emitted by the earth and 
clouds. The flat-plate radiometer will measure the earth’s heat 
balance, while the proton monitor will measure solar proton 
activity. 

The near-polar, sun-synchronous course of TIROS-M will 
enable the satellite to view every portion of the earth in daylight 
at least once every 24 hours. A total of four spacecraft are 
to be built under the $29.7 million contract— one research and 
development TIROS-M, whose launching is expected in 1969, and 
three operational satellites, the first one of which will be placed 
in orbit in 1970. 


Superconductors for computers 

Superconductivity is a property of certain materials, usually 
metallic, that lose all resistance to electricity at temperatures close 
to absolute zero. Recently, a process was developed at RCA 
Laboratories to harness this property for use in high-capacity 
computer memory systems. The achievement has been described 
as a major advance in information storage technology. Culminat¬ 
ing 11 years of intensive research in the electronics industry, 
RCA scientists have constructed a unit that stores 14,120 bits of 
computer information in arrays of microscopic “loop cells” 
made of superconductive materials deposited in thin films on 
glass slides. Eventually, the method is expected to make possible 
all-electronic memories that can store up to 1,000 million bits of 
computer data. 

Superconductivity has been of special interest in computer 



Two of the four senior engineers from the Posts and 
Telegraphs Department of India, who are in Australia 
on a six-month training mission under the Colombo 
Plan , examine an STC PABX telephone exchange. 
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PIONEER 


WORLD-FAMOUS BRAND 
IN HI-FI REPRODUCTION 



NEW MODEL 
INTEGRATED AMPLIFIER 

Model SA-400 


Music Power: 

Audio Circuitry: 

Harmonic Distortion: 
Frequency Response: 
Audio Sensitivity: 


Terminals: 


Equalisation: 

Tone Controls: 
Loudness Contour: 
Power Supply: 


30 watts total. 

Power tubes 6BM8 ECL82 pushpuil output Cir¬ 
cuit. 2 channels. 

Less than 1% (at rated output). 

Plus'minus 1 db. From 30—20.000 cps over-all 
MAG PHONO: 2.3 mV. CER PHONO: 38 mV. 
TAPE HEAD: 1.5 mV TAPE P.B. (MONI): 150 
mV. AUX: 150 mV. 

8 or 16 ohms speaker output, headphone jack. 
TAPE REC Jack. TAPE MONITOR switch, TAPE 
REC P.B. Jack (DIN standard). 

PHONO: RIAA TAPE. NAB. 

BASS. TREBLE. 

ON-OFF switch. 

230 V, AC 50. 


40 WATTS FM/MW-MW/SW STEREO RECEIVER-AMPLIFIER 


Music Power: 

FM Tunino Range: 

FM Usable Sensitivity: 
AM Tuning Range: 
AM Maximum 
Sensitivity: 

Audio Circuitry: 

Frequency Response: 
Audio Sensitivity: 


Equalisation: 
Tone Controls: 
Filters: 


Loudness Contour 
Power Supply; 


40 watts total. 

80-108 me. 

10 uV (IHF). 

MW: 535-1.605 kc. SW: 3.8-12 me. 

MW: 13 uV. SW: 13 uV (at 1 me. 500 mW 
output 30% modulation). 

Power tubes 6BQ5/EL84 pushpuil output circuit. 
2 channels. 

Plus minus 1 db. from 20—20,000 cps over-all. 
MAG PHONO. 3.4 mV. CER PHONO: 38 mV. 
TAPE MONI:; 160 mV. AUX: 160 mV. 

4. 8. 16 ohms. TAPE REC Jack. TAPE REC 
P.B. connector equipped with TAPE MONITOR 
switch, for centre channel amplifier. 

PHONO: RIAA. 

BASS. TREBLE 

RUMBLE: cut 8 db (50 cps). 

SCRATCH: cut 20 db (7.000 cps). 

WHISTLE: cut 30 db (10.000 cps). 

ON-OFF switch. 

230 V. AC 50. 



Model SM-Q300B 


22 WATTS SW/MW-MW STEREO RECEIVER AMPLIFIER 



Music Power: 

Tuning Range: 

Audio Circuitry: 

Frequency Response: 
Audio Sensitivity: 

Terminals: 

Equalisation: 

Tone Controls: 
Loudness Contour: 
Power Supply. 


22 watts total. 

MW: 535-1,605 kc. SW: 3.8-12mc. 

Power tubes 6BM8/ECL82 pushpuil output cir¬ 
cuit. 2 channels. 

Plus/minus 1 db. from 20-20,OOOcps over-all. 
MAG PHONO. 2mV, CER PHONO: 23mV, AUX 
115 mV. 

4. 8. 16 ohms. TAPE REC Jack. 

PHONO: RIAA. 

BASS. TREBLE. 

ON-OFF switch. 

230V. AC 50. 


Model SM-B161 


80 WATT STEREOPHONIC PREAMPLIFIER-AMPLIFIER 


Music Power Output: 
RMS Rated Power 
Output: 

Harmonic Distortion: 
Damping Factor: 

Hum and Noise 
(at rated output): 
Input and Audio 
Sensitivity: 

Bass Control: 

Treble Control: 
Filters: 

Equalisation: 

Power Supply: 

Power Requirements: 

Tubes: 


40 watts per channel. 

Plus minus 1 db, from 15 cps to 100.000 cps. 


Less than 1% (at rated output). 

Magnetic, more than 60 db below full output. 
Auxiliary, more than 80 db below full output. 
Tape head 2mV. Magnetic 3mV. 

Mic 2mV. Crystal (Ceramic) 25 mV. Auxiliary 
150 mV. Tape Play 200 mV. 

Boost 13 db. Cut 13 db. at 50 cos. 

Boost 13 db. Cut 13 db. at 10.000 cps. 

High cut minus 10 db at 10,000 cos. 

Low cut minus 8 db. at 50 cps. 

Phono-RIAA Tape-NARTB. 

Silicon Diode Rectifier circuit. 

230 volts. 7 amp. 

145 watts (max.) 50-60 cns. 

12AX7 ECC83X3 6AN8X2. 

7189AX4, SE-05BX2 (Silicon Diode). 



Model SM-83 


Sold only by selected audio centres throughout Australia 

ASTRONIC IMPORTS 

A DIVISION OF ELECTRONIC INDUSTRIES LTD . 


MELBOURNE 

48-91911 


SYDNEY ADELAIDE BRISBANE PERTH HOBART 

31-6721 23-4022 2-0271 28-3111 2-2711 
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memory technology because application to a superconductive 
material of a single electric pulse — representing a single bit of 
data in computer language — will start a flow of current that 
continues indefinitely unless it is stopped by an outside force. 
Information can thus be stored in the form of enduring currents 
trapped in microscopic bits of superconductive materials. Because 
of their potentially large capacity combined with electronic 
speeds of operation, superconductive memories are expected to 
compete favourably in the mass-information storage field now 
dominated by relatively slow electromechanical memories using 
punched cards, magnetic drums, and magnetic tape. The combina¬ 
tion of speed and capacity in superconductive units should enable 
them to handle up to six times more information per unit of time 
than conventional memories in certain types of message-centre 
applications. 

New laminate for microwave equipment 

A low dielectric loss laminate based on polypheylene oxide 
(P.P.O.) has been developed by General Electric Company, 159 
Madison Avenue, New York, U.S.A. Known as Textolite (Gen¬ 
eral Electric registered trademark) 11711, the new clad laminate 
is for use in stripline circuits for microwave equipment operating 
at frequencies from 300MHz-30GHz. It has been engineered 
for applications which are suitable for printed circuit techniques 
and demand a uniform and controlled dielectric constant. 

The new P.P.O. Textolite Grade 11711 offers a better balance 
of properties than any other material presently available for strip¬ 
line application. These include irradiated polyethylene, poly¬ 
styrene, Teflon, polystyrene glass and Teflon glass. 

Because the thermal coefficient of expansion of P.P.O. is 
closer to copper than other polymers now being used in this type 
of circuit, Grade 11711, after etching, more accurately conforms 
to design specifications. Textolite Grade 11711 shows little change 
in dielectric constant over a wide range of temperatures (minus 
300 to plus 300 deg. F) and frequency (1 to 12,000MHz). The 
heat distortion temperature of this laminate is 380 deg. F. 

In a controlled laboratory test, the resonant frequency of a 
strip-line filter using the new Textolite was measured at room tem¬ 
perature, then heated to 150 deg. and cooled to 0 deg F. The 
resonant frequency changed only 0.007/0.05, or approxi¬ 
mately 1/7 as much as when the same filter was made with 
irradiated polyethylene. Equally impressive results were achieved 
when comparing P.P.O. with other polymers. 

Experimental microwave circuits have been fabricated suc¬ 
cessfully using the stripline technique, and recent technological 
advances indicate that the entire radio-frequency circuitry of a 



This self-contained mobile unit for testing cables that 
have working voltages up to 400KV is manufactured by 
British Insulated Callender's Construction Co. Ltd., 
Thornton Heath, Surrey, England. It is in two main 
parts — the towing vehicle, fitted out as a mobile 
control desk, and the trailer-mounted high-voltage 
assembly with a chassis which may be raised or lowered 
to obtain increased clearance when operating at 
maximum voltage . 


modern microwave receiver, and possibly the transmitter, could 
be constructed successfully by this method. 

A substantial reduction in cost and fabrication time is pos¬ 
sible with stripline circuits, which lend themselves to throw¬ 
away systems for use in expendable systems. Other potential 
applications include phase array and non-military radar, telephone 
communications, microwave computers of the future, and more 
down-to-earth consumer appliances. 


Indian satellite station 

A new research and training centre designed to equip India 
for an increasingly important role as a relay point for a world¬ 
wide satellite communications system has been inaugurated at 
Ahmedabab. It will serve as a satellite tracking station and as a 
training centre for Indian and foreign scientists and engineers 
in the technology of space communications. It will also have a 
subsidiary role as a source of information on tropical conditions. 

The United Nations Development Program is contributing 
$U.S.638,500 towards the Centre, while the Governmnt of 
India is making a contribution equivalent to $US1,192,875 to 
cover the cost of buildings, local services and personnel. The 
installation of the Centre is being supervised by the International 
Telecommunication Union. The Centre’s experimental earth sta¬ 
tion will initially work with the Applications Technology Satellite 
(ATS) series. Equipment for the project has been supplied by 
the Nippon Electric Company, Ltd., Tokyo, Indian companies 
and other manufacturers. 



An internal view of the stator inner frame for 
a 660MW generator being built by C. A. Parsons and 
Co. Ltd., Newcastle-upon-Tyne, England, for the U.K. 
Central Electricity Board’s Dungeness “ B” advanced 
gas-cooled reactor power station in southern England, 
now under construction. The stator inner frame, which 
will carry the laminated steel core and water-cooled 
windings, has a length of 27ift and a diameter of llift, 
and will weigh some 290 tons when complete with core 
and windings. 


Australian aid to education in S.E. Asia 

Australian telecommunication companies, through Govern¬ 
ment Aid programs, particularly the Colombo Plan, are supplying 
a considerable amount of broadcasting equipment each year to 
South-East Asia for use in education by radio. This form of 
education is being used partly because of the acute shortage of 
skilled teachers in many areas, but more so because of the 
interest ithat can be maintained among school children with 
well-prepared educational programs. 

The latest order received by Standard Telephones and Cables 
Pty. Ltd., through the Department of Supply, is for a 130 watt 
fully transistorised medium wave broadcast transmitter to 
transmit a variety of educational programs to the Yong San 
High School near Seoul in South Korea. The equipment is 
one of the first all solid-state units made by STC for export. 
It is an economical, self-contained transmitter designed expecially 
for remote, isolated areas and, according to the manufacturers, 
it needs no skill for its operation or maintenance. 


Conducting polythene 

One usually thinks of plastics as insulators, but Telcon 
Plastics, in U.K., has now produced a polythene material which 
is an electrical conductor. The new plastic is expected to be 
particularly suitable for packing such things as explosive charges 
or to encase equipment in contact with inflammable gases. Since 
the material is an electrical conductor, no static charges can 
ouild up and cause sparks, so it is safe material for use with 
explosive or inflammable materials. 
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TELEX 

ACOUSTIC PRODUCTS 


QUALITY ACOUSTIC PERFORMANCE . . . 
and unexcelled reliability have been the pri¬ 
mary design criteria for Telex products for 
twenty-six years. This and superb Telex crafts* 
manship have built a reputation for product 
excellence that is our proudest possession. 


WIDE PRODUCT RANGE 

Shown below are selected produc ts represen¬ 
tative of the complete Telex’ line. Special 
products are designed and built to meet specific 
application requirements. A line of miniature 
switches is also available. Write for detailed 
information. 



TELEX 1200—Dynamic headset with or without 
noise cancelling dynamic boom mic is new 
standard of excellence for education applica¬ 
tions. Strain relief protects cords at wear points. 
A comfort to wear, yet shock, climactic and 
student proof. 


-Elliptical speakers deliver re* 
15,009 1 . 


STEREO-TWIN- 

sponse of 16 to 15,000 cps for right and left 
stereo channels. Listening with the stereo-twin 
is a breathtaking new experience for even the 
experienced audiophile. Removable foam 
rubber cushions can be washed and sanitized. 





>9 


BOOM-MIKE HEADSET-Two-way communi- 
cations unit is suitable for a broad field of 
applications, including switchboard, amateur 
radio, general communications. Standard equip¬ 
ment on intercontinental jets. Easy to slip on, 
simple to adjust, practically unnoticeable to 
wear. Mike boom is adjustable. 


TELESET® — For inexpensive general purpose 
listening the teleset cannot be surpassed. The 
same high quality magnetic driver used in the 
magna-twin delivers full range response with 
excellent tonal quality. Rugged construction 
assures reliability. Completely field service¬ 
able as are other Telex headsets. 





ADJUSTATONE—More stereo hi-fi perform¬ 
ance and long lasting quality than ever before 
available at such an economy price. Big 3V2*inch 
speakers, 10-15,000 cps. Rich styling comple¬ 
ments any stereo set. 


PILLOW SPEAKERS-With a Telex magnetic 
or dynamic pillow speaker, radio, tv, tape or 
phonograph programs can be enjoyed pri¬ 
vately through the pillow without disturbing 
others. Very popular for bedroom late-tv view¬ 
ing and in hospitals, nursing homes and motels. 
Diaphragm sealed against corrosion, dirt and 
moisture for reliable service. 




MAGNA-TWIN®—Rugged practicality and su¬ 
perior sensitivity of magnetic driver elements 
have won acceptance of the Magna-Twin with 
or without boom microphone as standard for 
language laboratories and communications. 
Frequency response: 50 to 10,000 cps. 



TWINSET® — A favorite of private and airline 
pilots, the twinset makes any Nav/Com system 
perform at its best. FAA approved, it weighs 
only 1.6 ounces, rests lightly at the temple 
with sound piped directly into the ear. Am¬ 
bient background sound remains intelligible 
for cockpit conversation, yet full communica¬ 
tion effectiveness is maintained. 


STEREO CONTROL KIT-The stereo control 
kit allows adjustment of stereo speakers by 
remote control from your chair. Two headsets 
may be plugged into the miniature control 
model which carries an on-off switch and 
volume control. Kit complete with simple in¬ 
structions and 15 foot cord. 



INTEGRAL-CONTROL STEREO-TWIN-The only 
headset to provide ideal stereo balance under 
all listening conditions. Smoothly styled control 
knobs on each earpiece provide separate sound 
level control for each channel. The same superb 
sensitivity and response that has won wide 
audiophile acceptance for the standard Stereo- 
Twin headset. Now add integral channel con¬ 
trol for ultimate headset enjoyment. 



TELE-FI® —The tele-fi gives 30% better under¬ 
standing of speech because the single speaker 
delays sound to one ear imperceptably for 
greater "depth of sound.” With replaceable 
Foam eartips, unit includes plastic earframes 
for use as a single earset. Excellent for mon¬ 
itoring, phone order boards, office machines. 


DYNASET®—An all purpose headset with 
pleasant tone, the light weight dynaset has 
hundreds of general listening applications. 
Receiver is located in ”Y” with sound carried 
through acoustical tubing to both ears. 50 to 
6,500 cps. Weight is only 1.25 ounces. 



TV LISTENER—Listen to television through 
your private earset without disturbing others. 
Ideal for late night viewing. Widely used in 
hospitals, rest homes, motels and dormitories 
—wherever quiet must be combined with 
television entertainment. Two earsets may be 
used simultaneously. On-off switch and vol¬ 
ume control at chair side. 



i 


MONOSET® —The original under-the-chin light¬ 
weight headset for use with dictating machines, 
the monoset is a favorite of secretaries. Clear, 
clean sound reproduction makes dictation 
easier to understand. Light weight of 1.2 oz. 
allows efficient transcription for extended 
periods without fatigue. 



SERENATA—The finest stereo headset money 
can buy. Perfection performance with such ex¬ 
clusive deluxe features as adjustable ear cup 
pressure, electronic tone control, detachable 
cord, liquid-filled or foam cushions. 



HAND MICROPHONE-Transistorized, noise¬ 
cancelling dynamic and carbon types available. 
Both are miniaturized, human engineered for 
comfortable hand fit. Amplitude output is ad¬ 
justable for 100% modulation, front hanging 
design eliminates rolling in hand. Standard 
equipment on most new aircraft. 



SOLE AGENTS for TELEX, INC., 
MINNESOTA. U.S.A.; 
KAMPLEX LTD.. DENMARK 
and MICRO ELECTRIC LTD., 
ZURICH, SWITZERLAND. 


A World-wide Organisation with centres in 
most Capital Cities Abroad. 


Agents in most country towns. 


Telex (AUST.)Pty. Ltd. 

387 GEORGE STREET . 

(Between King & Market Streets) 

SYDNEY, N.S.W. 

Tel.: 29-6706, 29-6707, 29-6708 


Branches: 
MELBOURNE 
ADELAIDE 
BRISBANE 
NEWCASTLE 
CANBFRRA 
PERTH 
HOBART 
WOLLONGONG 
NEW ZEALAND 
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temporary service in the event of a micro- 
wave station being put out of commission 
by severe storms, etc. The P.M.G.’s Depart¬ 
ment is also considering the purchase of 
other transportable systems for the East- 
West microwave system now under con¬ 
struction to link Perch with the broadband 
network of the eastern States. 


Short range radar for 




Highway warning system 

An electronic warning system that will 
enable a stranded or injured motorist to 
call for assistance by pressing a button in 
an emergency call box located along the 
highway will soon be installed in the vil¬ 
lage of Park Forest Ill., a suburb of Chi¬ 
cago. The system, produced by RCA’s 
Industrial and Automation Products plant in 
Plymouth, Mich., consists of self-contained 
radio stations incorporating miniature, 
solid-state transmitters with a range of ap¬ 
proximately 25 miles. They stand on 

aluminium poles bolted to a concrete base 
and are powered by batteries that are kept 
charged by solar-cell arrays. 

A pre-coded signal sent from the call box 
permits a central dispatcher to pinpoint 
the scene of the problem and to dispatch 
assistance. At the same time, a printed 
record is made of the call and the time 
it came in for future reference. 

The RCA system is identical to those 
now being installed along the 40-mile At¬ 
lantic City Expressway in New Jersey and 
the 42-mile Maryland portion of the Capi¬ 
tal Beltway around Washington, D.C. In 
the case of the Atlantic City Expressway, 
the system will consist of 100 two-button 
call boxes spaced at one-mile intervals and 
may be used to summon either police or 
a service truck. A similar capability is be¬ 
ing built into the Capital Beltway system 
that will consist of 328 boxes spaced at one- 
quarter and one-half-mile intervals. 

Transportable microwave 
system 

The Postmaster-General’s Department has 
placed an order for a second transportable 
microwave radio relay system costing more 
than $177,000. The system just ordered pro¬ 
vides two bearers for 960 telephone chan¬ 
nels or one television channel. It is designed 
for transportation at short notice, and will 
be held in readiness in N.S.W. The order 
includes two collapsible guyed masts of 
150ft and 200ft. A contract for the supply 
of the system 'has been placed with Elec¬ 
tronics Instruments Ltd. 

The first transportable radio relay system 
of the same type was bought last year for 
emergency use on the Brisbane-Oaims 
microwave link. This is part of the Seacom 
overseas communication system linking Aus¬ 
tralia to Singapore and Malaysia. Trans¬ 
portable systems are used to provide a 


vehicles 

A vehicle radar “no more complicated 
than a TV receiver” is being developed in 
the Mullard Research Laboratories in the 
U.K. to guide vehicles under conditions of 
very bad visibility. The radar could guide 
rescue or fire-fighting vehicles to a crashed 
aircraft, or possibly a lifeboat to a ship¬ 
wreck, in dense fog. It has been named 
AVOID (Airfield Vehicle Obstacle Indica¬ 
tion Device), and is a private venture by 
Mullard. The aim of Mr Keith Fuller and 
his team in the Mullard systems division at 
Redhill, Surrey, has been a very simple and 
compact radar, of low power consumption, 
with no moving parts and a range from 
3yds to 100yds. A resolution of 2yds is 
the target. 

So far, the new radar device has not been 
fully proved in vehicle trials. If it proves to 
be successful, it may eventually be installed 
in hundreds of airport vehicles. 


This cold cathode gauge under 
test at the National Research Cor¬ 
poration in the United States, is 
designed to measure pressures on 
the moon's surface in the Apollo 
Space Project. The magnetically 
shielded device weighs three 
pounds, measures 3tin x 4\in x 
5iin and requires only 4.5 milli¬ 
watts to operate. 


An electronic comparator gauge 
designed by the Hoffman Manu¬ 
facturing Co. Ltd., Chelmsford , 
Essex, England, is used to check 
diameters of bearing rollers. At 
maximum sensitivity it is claimed to 
be able to detect dimensional dif¬ 
ferences of about .00002in. 


More simulators ordered 

The Sir John Cass College in the City 
of London, has placed an order worth 
$75,000 with The Solartron Electronic Group 
for a marine radar simulator. It will be 
installed next year in the new department 
of Navigation now being built on Tower 
Hill, and will be used by ships’ masters 
and senior officers for “rule of the road” 
(anti-collision) and pilotage navigation. The 
electronic unit will provide a picture of 
coastlines and four other ships, as seen 
from three separate radar-carrying vessels, 
with all radar echoes in the correct relative 
position. It is the first transistorised simu¬ 
lator of this type to be ordered by a navi¬ 
gation school. 

Four civil navigation schools in the Unit¬ 
ed Kingdom will now be using Solartron 
marine simulators. The biggest single 
order received by the company was for a 
$1,250,000 unit for the Ministry of Defence 
(Navy), now in use at H.M.S. Dryad. gj 


UNIVERSITY 

GRAHAM 

INSTRUMENTS 

Suggested Xmas Gifts for the Radio 
Man, Hobbyist an'd home handyman. 
Tests Radios, Cars, Boats, T.V. and home 
appliances. 

5000 HAVE BEEN SOLD 
UNIVERSITY FAMOUS MVA4 
DIODE PROTECTED! 
20,000 ohms/Volt 



Model MVA4 $16.31 Inel. Tax 
Packing and Post, $1.00 


AMAZING POCKET SIZE 
FULL RANGE MULTIMETER 
MVA5 



Model MVA5 $10.00 Incl. Tax 
Packing and Post, $1.00 

Obtainable from :— 

Eastern instrument Service 
Pty. Ltd. 

3 CARROL CRES.. GLEN IRIS, 3146 

VICTORIA, PH.: 51-8503. 

And all Electrical Wholesalers. 

No Warranty better than UNIVERSITY 24- 
Hour Service. 
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The final receiver in the series 


THE 1967 ALL-WAVE SEVEN RECEIVER 


As a follow up to to the series of all-wave receivers, we have added a num¬ 
ber of refinements to the "1967 All-wave Six." These include a better 
type of noise limiter, negative feedback on the audio amplifier, voltage 
regulation for the oscillators and a fine tuning control on the second 
oscillator. These are all worthwhile additions and improve the performance 

accordingly. 


By fan Pogson 



Last month, we described the “1967 
All-Wave Six” receiver and this virtually 
completed the series of short-wave re¬ 
ceivers. The facilities which the latter 
unit embraced are sufficient for normal 
short-wave listening. However, by adding 
a few extra items and features which 
may not be considered as essential, we 
can make the performance and operation 
somewhat better. 

Now we did say in the earlier stages 
of this series, that we would finish up 
with a maximum of six valves. 
However, second thoughts have lead us 
to add a voltage regulator tube. In 
order to clearly differentiate the six valve 
unit from this one, we have elected to 
call the VR tube another valve, hence 
the “1967 All-Wave Seven.” 

As the first oscillator is the one 
which is tuned and must of necessity be 
run at a high frequency, when tuning 
the higher frequency signals, it is diffi¬ 
cult to stop it from drifting, due mainly 
to thermal changes. This is a relatively 
slow drift and there is not much which 
can be done about it. However, quick 
changes in oscillator frequency, due to 
supply voltage changes, can be very effec¬ 
tively reduced by regulating the supply 
voltage to the oscillator. The second 
oscillator and* the BFO are also affected 
in the same way but to a less extent. 
As the regulated supply is available, it 
is used to feed all three oscillators. This 
measure assures freedom from the effects 
of voltage changes. 

The introduction of voltage regulation 
means that there is an increase in high 
tension current. As the current taken by 
the receiver is already fully loading the 


power supply, we had to look around 
to see where we could reduce it so as 
to keep the new supply demand within 
the limit of 80 milliamps. This has been 
done by increasing the value of the bias 
resistor of the 6GW8 pentode. This re¬ 
sults in a reduction in audio output 
but there is still ample for all normal 
purposes. 

The noise limiter which we used in 
the foregoing receivers was a simple 
series gate type in the detector circuit. 
Although it is reasonably effective on 
AM signals it is of no use for the recep¬ 
tion of Morse Code or SSB signals. A 
simple but effective IF noise limiter is 
one called the Bishop. We tried this and 
found that it was very effective for Morse 
Code and SSB reception. It is not so 
effective on AM reception but is pos¬ 
sibly as good as the series gate type any¬ 
way. As the Bishop type of limiter is 
useful on all three modes of reception 
we decided to install it in this receiver. 

The new limiter naturally replaced the 
former one and so it was removed from 
circuit. This removal resulted in an 
increase in output from the detector 
and to offset this, we introduced some 
negative feedback into the audio ampli¬ 
fier. This is simply a 1-megohm resistor 
between the plates of the two 
audio stages. 

Another feature which we consid¬ 
ered desirable, is a fine tuning control 
on the second oscillator. Such a control 
would be useful in the fine tuning of 
SSB signals and gives a measure of band 
spread in the tuning of any type of 
signal. These facilities are only avail¬ 
able on the two high frequency bands, 


as the second oscillator is only operative 
on these bands. However, this is where 
fine tuning is really needed and 1 so it 
works out quite well. In addition to the 
uses already mentioned, this control 
can be used to shift the second oscil¬ 
lator slightly and move a spurious signal 
from this oscillator, which may be 
interfering with a wanted station. 

We consider that the addition of the 
above features, either wholly or in part, 
is well worthwhile and we commend 
them to readers who have already built 
or those who intend to build this re¬ 
ceiver. 

During tests in our laboratory, which 
is in a notoriously bad location for radio 
reception, we have been able to tune in 
many overseas short-wave stations with 
nothing more than a finger on the aerial 
terminal. 

Much of the following text is a con¬ 
densed version of the article for the six- 
valve receiver, with information added 
for the extra stage and components. If 
you have built up the receiver as de¬ 
scribed last month, then you will only 
be interested in the changes and addi¬ 
tions. On the other hand, because this 
article is intended to be complete in 
itself, there is no real reason why you 
should have to refer to the previous 
article(s) to build the seven-valve unit. 

In previous articles of this series, we 
mentioned that there were of necessity, 
some compromises in design, in the in¬ 
terests of cost and simplicity. The lack 
of elaborate shielding which would other¬ 
wise be necessary, results in some spuri¬ 
ous responses at a few points above 
5MHz. These are due to the double 
conversion technique which, nevertheless, 
has the advantage of avoiding image 
problems. The second oscillator 
fine tuning control previously mentioned, 
successfully avoids any spurious response 
difficulties. 

This receiver is built on the same 
chassis as the previous units, from the 
“1967 All-Wave Three.” However, we 
did not foresee the need for an extra 
hole on the chassis for the 
voltage regulator tube. This is located 
adjacent to the 6GW8 audio amplifier. 
Also, two extra holes are needed on the 
front panel, one each for the second 
oscillator fine tuning and the other for 
the noise limiter. These are located at 
either end of the dial. 

You may build up the receiver with 
the combination of facilities, which may 
best suit your needs, leaving out any 
which you consider superfluous. For in¬ 
stance, if you are not interested in SSB 
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High Compliance tweeters 


High Compliance wide range speakers 


FT-502 

SPECIFICATIONS- 
Size : 50 mm (2 in.) 

♦Impedance : 8 or 16 Cl 
Frequency Range : 2,000-20,000 c s 
Sensitivity : 100 dB 
Power : 30 W max., 8 W nom. 

Dimensions: 82x82 mm. 29 mm depth 
Magnet Weight: 193 g (6.81 oz). Ceramic 
Weight : 615 g (1^ lbs) 

Price $8.04. 

Plus Sales Tax $1.68. 


High Compliance woofers 

FW-162 

SPECIFICATIONS 
Size : 160 mm (6/4 ' n ) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f 0 ) • 40 —50 c s 
Frequency Range: f„-2,000 cs 
Sensitivity : 97 dB 
Power: 30 W max., 10 W nom. 
Dimensions: 166 x166 mm 
81.6 mm depth 

Magnet Weight: 500 g (1.'4 lbs)- Ceramic 
Weight: 1,660 g (3% lbs) 

Price $12.00. 

Plus Sales Tax $2.SO. 


FW-202 





SPECIFICATIONS 
Size : 200 mm (8 in.) 

♦Impedance : 8 or 16 O 
Resonant Frequency (f 0 ): 30 —40 c/s 
Frequency Range: f 0 —2,000c/s 
Sensitivity : 98 dB 
Power: 45 W max., 15 W nom. 
Dimensions: 208x208 mm 
90.8 mm depth 

Magnet Weight: 830 g (1% lbs). Ceramic 
Weight: 2,760 g (6 Xb lbs) 

Prices $23.64. 

Plus Sales Tax $4.93. 


Double-cone speakers 



PW-65A 

Size : 160 mm (6>■£ in.) 

♦Impedance : 8 Cl 

Resonant Frequency (f„): 70— 100 c s 
Frequency Range: f„-15,000c'$ 
Sensitivity: 97 dB 
Power: 6W max., 5W nom. 

Dimensions: 164.9 ^mm. 86.2 mm depth 
Magnet Weight: 77.6g (2.73oz) 

Weight: 476 g (1 %, lbs) 

Price $6.60. 

Plus Sales Tax $1.35. 


♦at 400 c/s; +at 3,000 c/s 



Size : 100 mm (4 in.) 

♦Impedance : 8 or 16 Cl 
Resonant Frequency (f„): 65—95 c/s 
Frequency Range: f„—18,000c/s 
Sensitivity : 96 dB 
Power: 5W max., 3W nom. 

Dimensions: 105x105mm, 46.6mm depth 
Magnet Weight: 193 g (6.81 oz), Ceramic 
Weight: 630g (1% lbs) 


Size : 160 mm (6/4 in.) 

♦Impedance : 8 or 16 ft 
Resonant Frequency (f„): 40—60 c/s 
Frequency Range: f„—20,000c/s 
* Sensitivity : 98 dB 
Power: 10W max., 5W nom. 

Dimensions: 166x166 mm, 73.7mm depth 
Magnet Weight: 398 g (14.04 oz), Ceramic 
Weight: 1,260g (2% lbs) 


Coaxial speakers 



Prices $23.88. 


Size : 200 mm (8 in.) Plus Sales Tax 
♦Impedance: 16 Cl 
Resonant Frequency (f„): 45—75 c/s 
Frequency Range: f„—18,000c/s 
Sensitivity : 101 dB 
Power : 10 W max., 5W nom. 
Dimensions : 206 omm, 137.5 mm depth 
Magnet Weight: 240 g (8.46 oz) 

Weight: 2,200 g (4# lbs) 


FX-200 G2 



Price 


$21.60. 
Plus Sales Tax 

Size : 200 mm (8 in.) __ 

♦Impedance: 16 0 
Resonant Frequency (f„): 45—75 c/s 
Frequency Range: fo—18,000c/s 
Sensitivity: 101 dB 
Power: 10W max., 5W nom. 
Dimensions: 206f,Smm, 140.7mm depth 
Magnet Weight: 234 g (8.21 oz) 

Weight: 2,200g (4% lbs) 


2-way network 


LC-100 

Price $6.60. 

Plus Sales Tax 
$1.38. 




2 or 3-way network 


LC-3QO 


Crossover Freq.: 2,500 or 3,500 c/s 
Impedance : 16 Cl 
Attenuation : 6 dB/oct. 

Dimensions : 63.1 $Smm, 69 mm height 
Weight: 280 g (9.88 oz) 



Crossover Freq.: 350 or 700 c/s, 2,500 or 5,000 c/s 
Impedance : 8 or 16 Cl 
Attenuation : 6 dB/oct. 

Dimensions: 83 Hx200 Wxl34 mm D 
Weight: 1,430g (3 % lbs) 

Price $22.20. 

Plus Sales Tax $4.63. 


tweeter 


Price $11.04. 

Plus Sales Tax $2.30. 


FHT-1 


FHT-l 

tlmpedance : 16 Cl 
Frequency Range: 2,500—16,000c/s 
Sensitivity: 100 dB 
Power: 10W max., 5W nom. 

Dimensions: 110 mm height, 95 mm depth 
Weight - 330 g (11.75 oz) 


(SOLE AGENT) 



ZEPHYR PRODUCTS PTY.LTD. 

70 BATESFORO ROAD, CHADSTONE, VICTORIA 
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reception, or Morse Code, you could 
leave out the product detector and BFO. 
On the other hand, you may wish to 
have an S-meter on only the four-valve 
version. In short, you may “roll your 
own" just to your liking. 

We can now turn our attention to the 
circuit of the seven-valve version. The 
first stage uses a 6BL8, the pentode 
section as the mixer, with the triode 
section for the local oscillator. There 
are four sets of switched coils, covering 
the range fully, from the broadcast 
band to 30MHz. 

The mixer-oscillator converts the in¬ 
coming signal to an IF of 455KHz for 
the two ranges up to 5MHz, and to an 
IF of 4MHz for the two ranges above 
5MHz. The circuit shows two IF trans¬ 
formers, one each on 455KHz 
and 4MHz, between the 6BL>8 pentode 
first mixer and the 6BE6 second con¬ 
verter. This arrangement will transfer 
either 455KHz or 4MHz, as required. 
The 6BE6 then functions as an amplifier 
or as a converter, for single and double 
conversion respectively. 

The 6BE6 is followed by two 6EH7, 
455KHz IF amplifiers, with two pairs 
of back-to-back IF transformers. The 
detector is an OA91, or similar diode. 

The audio amplifier is quite conven¬ 
tional, using a 6GW8 triode pentode. 

The output transformer provides a 
7,000 ohm load to the output stage, 
when operating into the correct voice 
coil impedance. 

AGC, derived from the plate of the 
second 6EH7 IF amplifier, is fed back 
to the control grids of both 6EH7s and 
the 6BL8 pentode section. The RF gain 
control is also associated with the AGC 
system. 

Beat frequency oscillator (BFO) and 
product detector functions are both per¬ 
formed by a 6BE6 valve, the recovered 
audio being taken from the plate circuit. 
The AM-9SB function switch, switches 
HT to the 6BE6, and audio from either 
the AM or product detector. In addition, 
as the 6BE6 gives very good isolation 
of the BFO component from the AGC 
take-off point, AGC is also used for 
SSB reception. To this end, the function 
switch also increases the AGC release 
time constant by a factor of ten, so that 
the AGC will “hold up" in between 
words. 

The power supply is a voltage doubler 
type, followed by an inductance-capaci¬ 
tance filter. An OA2 regulator tube pro¬ 
vides 150 volts for the oscillators. A 
‘'back-bias" arrangement is used for the 
RF gain control and its related circuits. 

Perhaps one of the most difficult prob¬ 
lems to solve in a full coverage receiver 
of this type is the question as to what 
coils to use. Fortunately, Aegis Pty. 
Ltd., of Melbourne, came up with a 
novel idfea and which appeared to be 
worth investigating. 

Basically, the idea is what could be 
called “instant short-wave coils." Three 
different sizes of coils are ready wound. 
The start of each winding is soldered 
to its terminating lug. More than enough 
turns are wound on the former and the 
two finishes are loosely terminated on 
the appropriate lugs. The idea is to wind 
off the turns which are not needed and 
then terminate the ends. 

These basic coils can be modified so 
that they become an “aerial" coil, an 
“RF” coil, or an “oscillator" coil, ac¬ 
cording to the need at hand. The three 
sizes of coils have a graduated number 
of turns. This permits the use of the 


This coded picture of the top of the chassis shows clearly the location of 
all the major above-chassis components . Note the voltage regulator tube 
which has been mounted alongside the 6GW8 output valve. 


right basic coil for the frequency range 
to be covered and makes it possible to 
provide suitable coils for all functions 
that will cover from about 1.5MHz to 
30MHz. 

Physically, the coil assembly consists 
of several parts: (1) An inner tiibe, 
which is in fact a 7mM former with a 
tuning slug, with a spire clip at one 
end for mounting to the chassis; (2) An 
outer polystyrene former, iin diiameter 
and lin long, which has the actual coils 
wound on it; (3) A collar, with four 
lugs ifor terminations, fitted to one end 
of the coil former. This collar, in 
turn, is a push fit over the inner tube, 
resulting in a neat assembly. In the 
August issue of the magazine is an 
article which deals at some length with 
these coils and their application. 

The coil switching involves the use of 
three switch banks. The bank at each 
end of the assembly is a 2-pole, 4- 
position, with a common shorting plate. 
The centre bank is a 2-pole, 4-position, 
without shorting plate. The bank nearest 
the clicker plate switches the primary 
and secondary of the aerial coils. The 
bank at the other end switches the 
primary and secondary of the oscillator 
coils. One pole at the centre 


bank is used as an auxiliary switch 
for the grid circuit of the aeriad coil. 
The other pole switches the 
second conversion oscillator as re¬ 
quired. A germanium diode, OA91 or 
similar, is used for the actual switching 
function. This avoids running long RF 
leads which were found to be responsible 
for numerous spurious responses. Re¬ 
sponses due to this cause have been 
entirely eliminated. 

The shorting plates are necessary to 
avoid coupling between coils, and degra¬ 
dation of performance. The shorting 
plate for the aerial coils is connected 
to earth, but the plate for the oscillator 
coils must be left floating, otherwise the 
oscillator HT supply would be shorted 
to earth. The auxiliary switching in the 
signal grid circuit is needed because 
capacitors are introduced in series with 
the tuning capacitor on the short-wave 
bands to limit the coverage of 
each range. 

Small capacitors of 3.3 and 4.7pF are 
used on all ranges except the highest 
frequency range. These are needed to 
give the right amount of oscillator injec¬ 
tion. There is sufficient injection on the 
highest frequency range, via stray capa¬ 
citance. 


AEGIS 


PRE-WOUND SHORT WAVE COILS 


Covering from I.S to 30.0MHz. 
Specified in "Electronics Australia". 
All wave receiver—refer August and 
September, 1967 issues 
Write for prices etc. 
Available from all good 
radio parts stores 


AEGIS PTY. LTD. 347 Darebin Rd. t Thornbury, Vic. 3 071. 
Phones 49-1017 — 49-6792. P.O. Box 49, Thornbury, Victoria. 
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QA 


QUALIFICATION APPROVAL 


QUARTZ 

CRYSTALS 




The Department of Defence, Joint Services awarded 'Qual¬ 
ification Approval' to PYE PTY. LTD. for Quartz Crystal Units. 
Q.A. products are recommended where quality and reliability 
are essential for Military and professional equipments. 


HIGH STABILITY 
OSCILLATORS 


PYE offer a range of Quartz Crystal Products manufactured 
under clean conditions to stringent specifications and using 
elaborate precision testing equipment. 

Our Quality Control system operates under approval issued 
by the Director of Quality Control Board, Department of Air. 
Pye Pty. Ltd. has adequate facilities and an established 
system of Quality Control and has been registered as a Qual¬ 
ity Control Board Approved Organisation. 

We produce Quartz Crystal Units. 

Quartz Crystal Filters. 

High Stability Crystal Oscillators. 

Temperature Compensated Crystal Oscillators. 

Many items are held in stock. Special Crystal frequencies can 
be quickly processed from our blanks library. 



CRYSTAL FILTERS 



Actual Size 


Our crystal engineers have had a long experience designing 
and producing crystal products to meet the exacting specifi¬ 
cations required by the Armed Services, Department of Supply, 
D.C.A*, P.M.S's. Department and other organisations. 

Let PYE engineers help you. Write now and discuss your prob¬ 
lem, without any obligation. 


New ’QUARTZ CRYSTAL UNITS' 
booklet released. 

Send for YOUR copy. Posted FREE. 



PT¥ d 
LTD. 

QCB APPROVED ORGANISATION 

CRYSTAL DIVISION 



MELBOURNE: 

BRISBANE: 

SYDNEY: 

ADELAIDE: 

PERTH: 

HOBART: 

CANBERRA: 

GEELONG: 


P.O. Box 105. Clayton, Vic.. 3168 
97 Merivale Street. South Brisbane, Qld., 4000. 
59 Arundel Street. Forest Lodge. N.S.W.. 2037. 
1 Ifould Street. Adelaide, S.A., 5000 
151-155 Brisbane Sfeet. Perth, W.A., 6000 
141 Murray Street, Hobart. Tas., 7000 
P.O. Box 766. Canberra City. 2601 


Phone 544-0361 
4-1571 
68-4111 
23-3979 
28-4338 
3-3707 
49-6677 


38 Little Rynie Street. Geelong. 3220. 21-5844. 
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The disposition of the coils, trimmers and switch can be seen with 
relation to one another. The aerial coils are nearest the front skirt, with 
the oscillator coils near the centre. The highest frequency coils are to 
the right of the switch, with the next range on the other side. 


The pentode section of the 6BL8 is 
operated in a conventional manner as a 
mixer. It is a highly efficient mixer and 
is less noisy than the more common 
petragrid mixers. This is important to 
us, as we are not using an RF stage. 

The second mixer is however, a penta- 
grid type. This is in order as the noise 
problem is not serious in this stage. Fine 
tuning of the oscillator is achieved by 
using a silicon diode variable capacitor. 
It -is connected in series with a 39pF 
capacitor and across the oscillator coil. 
The diode is reverse biased 1 and this 
bias is variable with the 5K potentio¬ 
meter. An increase in reverse bias in¬ 
creases the width of the depletion layer 
in the diode and so the capacitance is 
reduced, and vice versa. The small 
change in effective capacitance across the 
tuned circuit results in a change in 
frequency. The change is not linear but 
it is smooth and easy to control. 

The IF amplifiers are relatively con¬ 
ventional. However, some points are 
worth noting. The second stage, which 
is the one used from the beginning of 
the series, has had its cathode resistor 
changed from 22 ohms to 100 ohms. In 
common with earlier practice, the new 
resistor is not bypassed. The added stage 
has a 47 ohm resistor, which is also 
not bypassed, in the cathode circuit. 
These values, along with some extra bias 
fed into the AGC line, give the re¬ 
quired amount of bias for the two 6EH7 
valves. 

Two pairs of back-to-back IF trans¬ 
formers are also used in the IF strip. 
These, along with the other IF trans¬ 


formers, give a high degree of selec¬ 
tivity. Coupling between the back-to- 
back units is by a IK resistor. This is a 
simple and foolproof method of coupling 
and makes alignment by the peak 
method very easy. If you have already 
built up one of the smaller versions of 
this receiver, then it is important that 
you remove the small piece of wire con¬ 
nected to pin 7 of the 6EH7 and used 
to give some positive feedback. Contrari¬ 
wise, each of the 6EH7 valves is neutral¬ 
ised with a 4.7 pF capacitor. 

IF signal is taken from the . plate of 
the second 6EH7 and rectified for AGC. 
Taking the signal from the plate, rather 
than from the grid connection of the fol¬ 
lowing IF transformer, gives a superior 
AGC characteristic. 

The AGC voltage to the mixer grid is 

SHORT WAVE COIL TERMINATIONS 

VIEWED FROM ABOVE 

SEC 

(FINISH) 3 _’^4 (START) 


(START) 



(FINISH) 


PRIM. 


This diagram of the coil 
terminations should be carefully 
followed in relation to the 
circuit. This applies particularly 
to the oscillator coils. 


“gated” through a BA 100 silicon diode. 
This is necessary to prevent any nega¬ 
tive voltage, which appears on the mixer 
grid as a result of oscillator injection, 
from being fed back into the AGC line. 

The AGC load resistor is taken to the 
rotor of the IF gain control One end 
of this control is taken to the —20 volts 
from the power supply. The other end 
of the gain control is connected to 
earth, via a 1.5K resistor. At the junc¬ 
tion of this resistor and the gain control 
is about —2.5 volts. With the controls at 
maximum and the rotor at this end, 
this minimum voltage is fed' into the 
AGC line as bras for the mixer and the 
IF amplifier. Moving the rotor of the IF 
gain control toward the other end feeds 
a higher negative voltage into the AGC 
line. 

This type of gain control was used 
in the Deltahet receiver and it is very 
effective, particularly when an S-meter 
is used. It is possible to introduce a 
certain amount of manual control on a 
signal, without affecting the S-meter 
reading. 

This facility is particularly useful 
when receiving Morse code or SSB sig¬ 
nals. The RF gain control can be re¬ 
duced by an amount such that the S- 
meter is not advanced beyond the point 
of minimum fading of the signal. This 
means that the AGC system is still in 
control, but the maximum sensitivity of 
the receiver is limited by the control 
setting. As a result, during pauses in 
transmission, the background noise will 
not rise to the full level. This makes 
listening under noisy conditions much 
more pleasant. 

The Bishop IF noise limiter consists 
effectively of two diodes across the pri¬ 
mary of the last IF transformer and they 
function as positive and negative peak 
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WARBURTON FRANKI 



XMAS 

SPECIAL! J 
GELOSO 

G651 

PORTABLE TAPE RECORDER 

Record anything, anywhere — it's so easy . 

• MUSIC WHILST YOU DRIVE: Record and play back your own 
selected programmes. 

• COMPLETELY PORTABLE: The G651 operates from dry batteries, 
or from a car batterv. or from house mains. Total weight 131bs. 

• FULLY TRANSISTORISED: High output (1.3 watt). 40 to 12,000 
cycles. 

• LARGE TAPE SPOOLS USED: Latest 5$-inch tape spools give 4 
hours of play time at IF’ per sec. and 2 hours at 3i” per sec. speeds. 

• MICROPHONE WITH SWITCH: Stop-start switch is incorporated in 
mike for hand control of recorder. 

Call and Inspect our Geloso Stand with $10© Of* 

working samples of this fine equipment. f Ia7*Uv 

Tape Recorders, Public Address Equipment Freight free 

and Intercomms. 


SPECIAL XMAS POLYPAC 

Limited No. only. Contains 

3 Potentiometers (at least one 
with switch). 

6 yds. P.V.C. Hook-up Wire. 

12 asstd. microcap condensers. 

12 asstd. Styroscal, mica and paper 
cond. 

12 asstd. Low Voltage Electrolytic 
cond. 

6 asstd. 1-watt Carbon Resistors. 


6 asstd. High Voltage Electrolytic 
cond. 

6 asstd. miniature Low Voltage 
Polyester cond. 

6 asstd. 5-watt Wire-wound Resis¬ 
tors. 

6 asstd. i-watt Carbon Resistors. 

3 Attractive 1 i” diameter Knobs 
(3-spoke wheel design). 


Tctal ct 73 items—Worth at least $15.00 at regular prices. 
W.F. PRICE $2.50 Plus pock and poll 20c. 


SPECIAL PURCHASE 

Conion Trans : storised Machine Testers 

For vibration testing of all types of machines, engines, motors, etc. 
Consists of a heavy brass case 6” long, U M diameter, fitted with a steel 
probe, push-button switch and volume control. Also supplied are an 
extension probe, ear piece and battery. Original cost in excess of $15.00. 

POST 
FREE 


AUDIO 

AMPLIFIER 

MODULES 



LIMITED QUANTITY, NOW—$7.50 


4 transistor—1 watt output. High 
Impedance Input—100,000 ohms. 
Low Impedance Input—1,000 
ohms. Output—4, 8 or 16 ohms. 
Power Source—6 volts. Gain—70 
DB. Size of board, 4iin x 2in ap¬ 
prox. Weight: 6oz. Supplied with 
circuit and wiring instructions. 

$8.50 

Post free. 


POWER SUPPLY 
BASIC KIT 

Consists of: 

One Transformer tapped for 9v 
and 12v at 500 ma. 

One full wave contact cooled Rec¬ 
tifier. 

One 1000 mfd 15 V.W. Capacitor, 
Make your own 9 or 12 volt power 
pack to supply transistor radios, 
record players, slot cars, toys. etc. 
Supplied with wiring diagram. 

$3.50 

Post free. 


NEW TONTINE 75 

Bonded Acoustic Sotting 

Approved by Electronics Aust. for 
use in speaker cabinets. Made from 
White Dacron Polyester Fibre. 
Will not crack or break when 
folded. 

Price per square foot 
25c plus 5c square ft. pack and 
post. 

Or pieces 5ft x 3ft. 

$2.50 

Plus 30c peck and past. 



220 PARK ST., STH. MELB., VIC. Ph. 69-0151 (30 lines) 


• fUASl INCLUDE EOSTA6E OR FREIGHT WITH ALL OROERS. 


SO 
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clippers. The circuit is operative only 
when the switch is closed and the level 
of clipping is adjustable with the 5M 
potentiometer. When the switch is open 
the limiter does not function. This limit¬ 
er is at least as effective as the usual 
type of audio limiters but it is also 
effective on CW and SSB, as well as 
AM reception. For this reason alone, 
the addition of this IF limiter is well 
worthwhile. When in use, one gets the 
impression that there is a definite im¬ 
provement in signal-to-noise ratio. How¬ 
ever, like most limiters, it will not per¬ 
form miracles. 

The power transformer which 
we used is an A and R, type 2062. 
This is rated at 80mA and has secondary 
voltage taps at 115 and 105 volts. We 
used the 105-volt tap, which gives the 
voltages as shown on the circuit. 

The two 50uF voltage doubler capa¬ 
citors which we used are rated only at 
150 volts working. Using the 105 volt 
tap on the transformer, these capacitors 
are run just inside their ratings and the 
rating is quite in order. 

An alternative is the Ferguson type 
PVD100. The secondary voltages on 
this transformer are 120, 110 and 

100. Either the 100 volt or the 110 
volt tap may be used. A word of 
caution is needed if you select the 110 
volt tap. This will result in a voltage 
across the 50uF voltage double capaci¬ 
tors which exceeds 150 volts. Capacitors 
of a higher voltage rating, such as 200 
volts working will be required. 

The filter choke specified is capable 
of a higher current than necessary. This 
is a small unit and is readily available. 
We have brought the heater and HT 
supply to a miniature 4-pin socket on 
the rear skirt of the chassis. This may 
be used for ancillary equipment, such as 
a converter. The voltage regulator part 
of the circuit is straightforward 
and needs no further comment. 

Now for the mechanical details. The 
pictures show how the unit is construct¬ 
ed. The chassis measures 12in x 9in x 
2in, with a front panel Bin x 7m. 

The most vital part of the layout con¬ 
cerns the coils and the switch in relation 
to each other and to other closely asso¬ 
ciated components. Cramping has been 
avoided and there should be no diffi¬ 
culty in duplicating the original. 

The wave-change switch is mounted 
on a special bracket and it is 
fixed to the chassis with the same 
two screws which fix the front foot of 
the tuning capacitor. With this arrange¬ 
ment the hole in the bracket for the 
switch bush is off centre with respect 
to the bracket. 

One vital part of the “mechanics” is 
the dial. We have adopted the same 
approach as for the SSB Transmitter. 
The main difference between the two 
dials is that this one is somewhat larger. 

The basic movement is the planetary 
dual radio unit, made by Jackson Bros., 
and distributed in Australia by Messrs 
Watkin Wynne. A backing plate, 
6-5/16in x 3$in, was made from 16- 
gauge aluminium sheet. 

The dial scale is the same size as the 
backing plate and we used a piece of 
formica board, one face finished in matt 
white. All lines are drawn in, using 
drawing instruments and Indian ink. 
Photographic reproductions of the scale 
will be available through the informa¬ 
tion Service, at 50c each. The alterna¬ 
tive is to do the whole job yourself, 
along with the calibration, which will be 
discussed later. 


PARTS LIST 


utttMmtnmiitiiiiminimiiiiimiimmmiiHiiiiiMmiiiiiiiimiiiiiimmiiiiuimiiiHMimiiiiiiimHiiiiiiiiiiiHiiiiiiimHtHHMHN 


1 Chassis, 12in x 9in by 2in. 

1 Front Panel, ISin x 7in. 

1 Cabinet to suit (if required). 

1 Dual-ratio dial movement (see 
text for details). 

1 Switch 2 wafers 2-pole 4-position 
with shorting plates , 1 wafer 2- 
pole 4-position. 

1 Switch 3-pole 2-position. 

1 Meter 500uA 250 ohms type No. 
A-304. 

1 Variable capacitor 20pF for BFO, 
1 Variable capacitor, 2-gang 10- 
415pF. 

1 Power transformer, 105-110V 
80mA, 6.3V 2.35A. 

1 Speaker transformer 7K to voice 
coil. 

1 Filter choke, 6H 100 mA. 

1 Coil, broadcast aerial. 

1 Coil broadcast oscillator. 

1 Coil, 1.6-5MHz aerial (see text). 
1 Coil, 1.6-5 MHz oscillator (see 
text). 

1 Coil, 5-14MHz aerial (see text). 

1 Coil 5-14MHz oscillator (see 
text). 

1 Coil, 14-30MHz aerial (see text). 
1 Coil, 14-30MIiz oscillator (see 
text). 

6 IF transformers, 455KHz . 

1 IF transformer, 4MHz. 

I Oscillator coil, 4.455MHz. 

1 BFO coil, 455KHz, for 6BE6. 

4 Valve sockets, 9-pin. 

2 Valve sockets, 7-pin (with shield). 

1 Valve socket, 7-pin (no shield). 

2 Valves, 6BE6. 

1 Valve, 6BL8. 

2 Valves, 6EH7. 

1 Valve, 6GW8. 

1 Valve, OA2. 

1 Socket, 2-pin miniature. 

1 Socket, 4-pin miniature. 

2 Terminals, one red, one black. 

1 Potentiometer, 5M lin. 

1 Potentiometer, 500K log. 

1 Potentiometer, 10K lin. 

1 Potentiometer, 5K lin. 

1 Potentiometer IK lin. 

2 Diodes, EM404-10, OA210, 

IN3194. 

4 Diodes, BA100. 

2 Diodes, OA91, IN60A. 

1 Diode, BA102. 

1 8-tag strip, with two mounting 
feet. 

2 7-tag strips, with two mounting 
feet. 


4 

5-tag strips. 

3 

4-tag strips. 

3 

3-tag strips. 

1 

2-tag strip. 

9 

Knobs. 




RESISTORS 


(iW unless specified) 

2 

15 ohms. 

1 

15K. 

1 

47 ohms. 

1 

27K. 

2 

100 ohms. 

1 

33K. 

1 

270 ohms , 

2 

33K 1W, 

1 

270 ohms 2W. 

1 

56K. 

1 

330 ohms 1W. 

7 

47K. 

2 

IK. 

2 

100K. 

2 

1.5K. 

2 

100K 1W. 

3 

2.2K. 

1 

150K. 

2 

2.7K. 

1 

220K. 

1 

3.3K 1W. 

2 

270K. 

1 

3.9K. 

1 

470K. 

1 

4.7K 

1 

560K. 

1 

6.8K 1W. 

4 

1M. 

2 

10K. 

1 

2.2M. 


CAPACITORS 

2 3.3pF NPO ceramic . 

3 4.7pF NPO ceramic. 

7 lOpF NPO ceramic. 

1 18pF NPO ceramic. 

/ 39pF NPO ceramic. 

1 82pF plastic. 

8 lOOpF plastic. 

1 150pF plastic. 

2 180pF plastic. 

2 220pF plastic. 

2 330pF plastic. 

1 425pF mica padder. 

1 470pF plastic. 

3 .001 uF 160V plastic. 

2 .001 uF 400V plastic. 

1 .00l2uF 160V plastic. 

1 .0047uF 400V plastic. 

5 .OluF 160V plastic. 

2 .OluF 400V plastic. 

4 .OluF 400V ceramic. 

1 .047uF 160V plastic. 

4 047uF 400V plastic. 

2 0.1 uF 160V plastic. 

2 0.1 uF 400V plastic. 

1 5uF 3VW electro. 

1 4uF 300 VW electro. 

1 8uF 300 VW electro. 

1 lOuF 12VW electro. 

1 lOOuF 300VW electro. 

2 50uF 200VW electros. 

1 lOOuF 20VW electro. 

SUNDRIES 

Power flex and plug, cable clamp, 
solder lugs, hookup wire, shielded 
cable, screws, nuts, solder, rubber 
grommets , etc . 


Please note that the scale for the 
double conversion receiver is not the 
same as for the single conversion unit. 
Do not forget to specify which one you 
need when ordering. Obviously, when 
the single conversion receiver is changed 
to double conversion, a new dial scale 
will be required. 

An escutcheon adds an appropriate 
finishing touch to the assembly and we 
made one up from another piece of 16- 
gaiuge aluminium. The outside dimen¬ 
sions are the same as the backing plate. 
The inside dimensions are 5-11/16 x 
3-l/8in. These latter dimensions corres¬ 
pond with the cutout in the front panel, 
with four mounting holes also corres¬ 
ponding with holes in the front panel 
and backing plate. The escutcheon was 
given a coat of glossy black enamel. 

So mudh for the dial assembly, except 
for the pointer. We got to work and 
made one out of a piece of 16-gauge 
copper wire. This is how we did it. 

Take a piece of tinned copper wire. 


about 2±in long. This is hammered flat, 
leaving about £in still round at one end. 
This process calls for a little time and 
patience. A hammer with a good smooth 
face and a hard, flat surface, such as 
part of a vyce, are the tools to begin 
with. Keep hammering, not too hard, un¬ 
til a reasonably flat surface is obtained 
on one side. Then turn the wire over 
and proceed to treat it in the same way. 
Do not worry overmuch if the flattened 
wire assumes the shape of a banana. 
This can be straightened as the job pro¬ 
ceeds. 

Having done what could reasonably 
be considered as a good job up to this 
point, there will be undulations due to 
uneven hammering. These are removed 
by carefully filing both flat faces. As 
this proceeds, careful inspection will 
dictate what should be done to make the 
finishing touches. When you are satisfied 
and the pointer is straight once again, 
solder the round end to a small solder 
lug and then give the pointer a coat of 
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MASTERSOUND SALES PTY. LTD 

400 KENT STREET, 

SYDNEY PHONE: 29-1527 


Open Saturday morning 
9 — J2 Noon 


SPECIFICATIONS: 

“NEW” DUAL 1015 Turntable Fitted With 
Magnetic Cartridge. 

“Trio” Amplifier: 

All silicon transistorised — 

Power output of 13 watts 
R.M.S. per channel (distortion— 

.5%—8ft load). Freq. response: 

20-50,000 Hz (± 1 db)—Loud¬ 
ness contour control — Tape 
monitor facility—Protected out¬ 
put circuitry. 


Shure M75/MG 


“Trio” Speakers: 

61in rolled cloth edge woofer 
—Air suspension type and 2£in 
cone type tweeter in hermetic¬ 
ally sealed cabinet. Freq. re¬ 
sponse: 40-20,000 Hz—Imped¬ 
ance: 8ft—Ultra small and light¬ 
weight. 


WE WISH YOU 
A MERRY CHRISTMAS 
AND 

A HAPPY NEW YEAR 


black paint. The hole in the lug is used 
to fix the pointer to the movement with 
one of the two screws supplied. 

Although we did not fit a sheet of 
perspex over the dial, some 
builders may prefer to do so. A piece 
may be cut to the same outside dimen¬ 
sions as the escutcheon. The perspex 
may then be interposed between the 
escutcheon and the front panel. 

Assembly of the dial unit is quite 
simple but lit is desirable to do it in a 
logical sequence. The movement is fixed 
to the back plate with two screws 
through the holes adjacent to the 
13/ 16in hole. The lugs of the move¬ 
ment have to be spaced behind the back 
plate by about 9/16in. Suitable brass 
spacers can be used but this is not 
really necessary. We simply used brass 
screws, fin long. Six nuts are then used 
to give the right amount of spacing. 
This method has the advantage that 
fine adjustment can be made to the 
spacing. 

The backing plate is immediately be¬ 
hind the scale and the distance between 
the scale face and the back of the panel 
will need to be between l/8in and 3/16- 
in, according to space desired between the 
pointer and scale. One nut used as a 
spacer may be just insufficient and two 
nuts may give too much spacing. A com¬ 
bination of one nut and one or more 
washers will give the desired spacing. 

Push the four screws through the 
corners of the escutcheon and include 
the Perspex if used. The screws are then 
passed through the corresponding holes 
in the front panel. Run a nut (with the 
washers) on to each screw. The nuts 
should not be tightened at this stage. 
Offer the back plate assembly over the 
four screws and tighten the nuts. Four 
more nuts behind the back plate hold 
the complete dial in place. Screw the 
pointer to the movement. 

The dial wbiich results is one which 
is capable of smooth and fine control 
over tuning. This can be even improved 
upon by the simple expedient of using 
a very large knob, which helps the 
vernier action. 

Before proceeding with the general 
assembly, it would be a good iidea to get 
the short-wave aerial and oscillator coils 
ready. We will assume that you have 
two each of the Aegis types RFT2, 
RFT5 and RFT10. All the information 
needed is given in the coil table. 

The process is quite easy but just a 
few pointers may be helpful. When re¬ 
moving turns, particularly with the fine 
wire, care should 'be taken to do it 
gently, to avoid breaking the wire. When 
the requisite number of turns have been 
removed, cut off the excess wire and 
terminate the end by soldering to the 
appropriate lug. In most cases, there will 
be sufficient sealing compound on the 
windings to hold the wire in place. In 
the case of the RFT10 coils, it is wise 
to put a dab of cellulose or other adhes¬ 
ive on the coil, to prevent unwinding and 
general movement of the turns. A dia¬ 
gram shows the terminations, which are 
numbered, and this correlates with the 
circuit diagram. 

We understand that Aegis Pty. Ltd. 
and possibly other manufacturers will 
be making a 4MHz IF transformer and 
4.455MHz oscillator coil available. For 
builders who wish to make their own, 
details are given in the table of coil 
information. 

By tackling the assembly in some logi¬ 
cal order, the job is made easier and 
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AMONGST OUR CAREFULLY SELECTED COMPONENTS OF 
HIGH FIDELITY SOUND EQUIPMENT WE ARE PROUD TO PRE5EHT THE 
"TRIO-SONIC" 

A COMPACT STEREO-MUSIC SYSTEM OF FINE DUALITY 

























quicker. The valve sockets should be 
orientated with the gap pointing in the 
direction as shown in the underneath 
picture. 

Mount the tuning gang, together with 
the switch bracket. Then follow the 
broadcast aerial and oscillator coils, BFO 
coil and t'he IF transformers. Fit the two 
sockets and two terminals to the back 
skirt of the chassis. Mount the power 
transformer, output transformer and 
filter choke. 

The short-wave coils are about all that 
are left at ithis stage. They should be 
carefully placed in the positions as indi¬ 
cated in the picture and with due regard 
to short leads. The coils are held to the 
chassis with spire clips; if the metal is 
too thick to take them, it may be neces¬ 
sary to countersink the holes slightly at 
the fop of the chassis. The countersink 
should only be deep enough to allow the 
clip to spring into place. 

The components should now be 
mounted on the front panel, the controls 
being used to fix ittie panel to the 
chassis. 

The job of wiring is 'tackled in the 
usual way. Terminate the flying leads 
from the transformers and the filter 
choke. You will notice, in the picture of 
the under-chassis wiring, that 'there is a 
“coil” underneath the power transformer. 
This is an unused tap on the transformer 
secondary. The bared end was cut off 
and the wire coiled up and placed so 
as not to allow any short circuit. 

Run the heater wiring to the six valve 
sockets and the outlet socket on the 
back skirt of ithe chassis. We only earth¬ 
ed one side of the supply at one point, 
the earth connection being at the outlet 
socket. If you do not wire in this socket, 
the supply couild be earthed at the 
6GW8 valve socket. 

Wire up the power supply, audio am¬ 
plifier, detector, IF amplifiers, and sec¬ 
ond converter and BFO, in that order. 
The usual care should be taken to keep 
leads short and make the wiring gene¬ 
rally neat. Be careful not to overheat 
any of the components while soldering. 
Liberal use can be made of solder lugs, 
at strategic points for earth connec¬ 
tions. They may also be used as clamps 
to hold down some of the wiring and so 
add to the neat appearance. 

When wiring the second IF amplifier 
which includes the noise limiter, make 
sure that all leads, especially those to 
the plate of the 6EH7 are as short and 
direct as possible. Care will need to be 
taken not to overheat the two BA100 
diodes. 

Before proceeding with the coil and 
switch wiring, finish off as much of the 
wiring around the 6BL8 socket as pos¬ 
sible. The wining around the switch 
should not be rushed. It Should be 
carefully studied so that wires and com¬ 
ponents are placed in logical order. It 
can be most annoying to find that you 
have to remove some of your good work 
to fit something that has been forgotten. 

The plate lead from # pin 5 of the 
6BE6, to the IF transformer, must be 
run in shielded lead, preferably earthed 
at both ends. Leads to and from the 
AF gain control, as well as the input 
and output of the product detector, are 
also run iin the same type of shielded 
lead. It is also wise to use shielded lead 
from the aerial terminal to the switch. 

Before leaving the 6BE6 converter cir¬ 
cuit, make sure that the BA 102 diode, 
with the 39pF capacitor and the 100K 


COIL INFORMATION 
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1.6-5.0MHz. Use Aegis type No. RFT2. 

Aerial: Prim. Remove 30 turns. This leaves 10 turns. 

Sec. Remove 18 turns. This leaves 62 turns. 

Osc.: Prim. Remove 32 turns. This leaves 8 turns. 

Sec. Remove 25 turns. This leaves 55 turns. 

5.0-14.0MHz. Use Aegis type No. RFT5. . 

Aerial: Prim. Remove 7 turns. This leaves 5 turns. 

Sec. Remove 2 turns. This leaves 22 turns. 

Osc.: Prim. Remove 9 turns. This leaves 3 turns. 

Sec. Remove 9 turns. This leaves 15 turns. 

14.0-30.0MHz. Use Aegis type No. RFT10. 

Aerial: Prim. Remove 5 turns. This leaves 2 turns. 

Sec. Remove 4 turns. This leaves 10 turns. 

Osc.: Same as for aerial coil. 

4MHz IF Transformer: Primary A secondary , 40 turns of 29 BAS 
enamel , on 7mM former with can. Spacing 
3116in between windings , with 180pF shunt 
capacitors. Grade 900 slugs. 

4.455MHz Osc. Coil: 23 turns , tapped at 5 turns from bottom , 29 
BAS enamel , on 7mM former with can. Shunt 
with 330pF capacitor. Grade 900 slug. 


resistor are all kept close to the coil 
terminals and that all their leads are 
kept short. However, with short leads 
on the BA 102, make sure that you use a 
pair of pliers as a heat sink to avoid 
overheating when soldering. 

We provided earth points for 
the broadcast band components on lugs 
under the aerial and oscallator coil 
mounting screws. Earth points for the 
1.6-5MHz components are to lugs under 
the 6BL8 socket screws. Lugs for the 
5.0-14MHz components are those under 
the adjacent nuts for the tuning gang. 
Finally, the lugs under the other two 
nuts holding the tuning gang, are used 
for the earth points of the 14-30MHz 
range of components. 

The trimmers for all the coils are of 
the Philips concentric type. These should 
be mounted as firmly as possible in all 
cases, especially those on the oscillator 
coils. We connected ours directly -to the 
respective coils, running stout tinned cop¬ 
per wire to the earth lug where neces¬ 
sary. 

Having completed the wiring, make a 


thorough check and be sure that there 
are no errors. The usual check for 
short circuits on the HT line should also 
be made. Having satisfied yourself that 
all is in order, switch on and, assuming 
that there are no signs of distress, it is 
a good idea to make some voltage 
checks. The import-ant voltages are given 
on the circuit diagram. 

Assuming that all is well, we can 
proceed with the alignment but first we 
must set the zero on the S-meter. With¬ 
out any aerial connected and with the 
RF gain control at maximum, adjust 
the S-meter zero potentiometer. Now 
close the tuning gang fully and set the 
dial pointer so that it is on the hori¬ 
zontal line of the diial. Set the band 
switch to “broadcast.” Inject 455KHz 
from a signal generator into the grid 
(pin 2) of the second 6EH7. Adjust the 
slug of the secondary of the last IF 
transformer for maximum response. This 
can be done by ear or more accurately 
if an output meter is available. 

As we now have an S-meter in circuit, 
we can make good use of this for the 


TEL-LEIGH-TUBES 

Tel-Leigh-Tubes have pleasure in introducing “Golden View” tubes at a most 
competitive price. 

These tubes are fully reconditioned and rescreened and are acceptable by 
insurance companies. 

Broken necked, marked or discoloured screened tubes are acceptable for 
exchange (ion-burn excepted). 

ALL SIZES IN STOCK — INCLUDING LAMINATED TUBES 

“Tel-Leigh-Tubes” the top-quality tubes are also available. 


\\ All tubes are now guaranteed for 2 years. Jj 

Telephone Telephone 

56-8498 Same day delivery service. 56-8498 

TEUEIGHTUBES, 51 REIISS STREET, LEICHHARDT, SYDNEY, K.S.W. 

Country and Interstate customers: Please rail old tubes to Petersham Station. 
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AUSTRALIA'S LARGEST 
Radio, Television and Hobbies 
SPECIALISTS 

307 ELIZABETH STREET, MELBOURNE -60-1442 

i( We have everything for the Radio Hobbyist ★ 


TRANSISTORISED CALLING 
AND TALK-BACK SYSTEMS 

BATTERY OPERATED 


2 station 1 master 1 slave .. $20.00 

3 station 1 master 2 slave .. $22.50 

4 station 1 master 3 slave .. $30.00 

5 station 1 master 4 slave .. $35.00 

7 station 1 master 6 slave .. $50.00 

Complete with cable and batteries. 

3 station, all master.$36.00 

4 station all master.$48.00 


Complete with batteries. 
Suitable cable from 20c yd 
Plus 50c postage 


Capacitor Substitution Box, 1,000 

VW. $5.00 

Resistor Substitution Box, 1 Watt. 

Pius Post, 20c. $4.50 


TRANSISTOR AERIALS 

4in extends to 27in.$1.60 

5in extends to 39in.$1.70 

6in extends to 43in .. .. .. $1.40 

6in extends to 32in.$1.00 

6in extends to 28in.$1.20 

7in extends to 39in.$1.60 

9in extends to 39in.$1.40 

lOin extends to 39in. 95c 

Plus Postage, 15c. 


CRYSTAL SET BUILDERS 

Coils. 65c 

Diodes. 35c 

Headphones.$2.50 

Tuning Conds.$2.00 

Terms.Ea. 12c 

Plus Postage. 


TAPE RECORDER 
ACCESSORIES 


2iin spools. 30c 

3in spools. 35c 

5in spools. 40c 

5iin spools . 70c 

7in spools. 50c 

2iin x 100ft tape. 45c 

2*in x 300ft tape.$1.20 

3 in x 600ft tape.$2.25 

5iin x 850ft LP Tape.$1.50 

5*in x 1,200ft tape .. .. .. $2.50 
7in x 1,800ft tape.$3.95 


5in Plastic Tape, boxes .. .. 60c 

7 in Plastic Tape, boxes .... 90c 

Plus Postage. 

KEW METERS 


MR-2P 0-1 m/A.$3.65 

MR-2P 0-50 u/A.$5.80 

MR-2P 0-100 u/A.$5.30 

MR-2P 0-500 u/A.$5.50 

VR-2P V.U. Meter.$5.80 

MR-2P Stereo Balance .. .. $5.25 
MR-2P 0-20v. D.C.$4.00 


All meters in white plastic case. 


4c SHIELDED P/U FLEX 
P.V.C. Covered, 25c per yd. 


PIEZO MICROPHONE INSERTS 

MC-3 Crystal. 50- 7K, 35 x 25 x 8 mm. -57DB.. $1.00 ea. 

MC-7 Crystal, 100- 7K. 39 mm Round x 11 mm. -56 DB. .. $1.00 ea. 

MC-8 Crystal, 50- 8K, 48 mm Round x 17 mm. -50 DB.$1.00 ea. 

MC-9 Crystal 50- 8K. 25 mm Round x 9 mm. -68 DB. .. $1.80 ea. 

MC-33 Crystal, 50-10K, 33 mm Round x 9 mm. -60 DB.$1.30 ea. 

MD-5 Dynamic. 100-15K. 33 mm. Round x 14 mm. -55 DB .. $1.80 ea. 


TRANSISTOR SET ACCESSORIES 


CO-AX MIC. CABLE 

Grey P.V.C. Cover. 

15c yd $14.50 100yds. 

STANDARD THIN MIC. CABLE 
Grey P.V.C. Cover. 

10c yd, $9.00 100 yds. 


PIEZO PICK-UPS 
AND CARTRIDGES 

PU-86 Pickup LP/78 T/O 
Crystal cartridge. Length 
204mm .Ea. $2.50 

Y700 Cartridge. Mon LP/78 $2.00 

PU-86 Pick-up Ster-LP/78. 

T/O Cartridge. Length 
204mm .E a. $3.80 

Y200 Cartridge. ST. LP/78 .. $2.90 

PU-54 Pick-up LP/45 only. 
Length 1.25mm .. .. Ea. $2.10 

Y400 Cartridge. LP/45 .. .. $1.20 

Sapphire Replacement Styli 

Each Ster/LP .30c 


SUB MINIATURE 

I.F. TRANS, 7 x 7mm 
In sets of 3. 

$2.25 per set. 

OSC. COILS, 7 x 7mm 
To match I.F. Trans. 

75c each. 

5K SUB-MIN POTS, w/switch. 65c. 


Magnetic Earpiece with 3.5mm 

Plug.75c 

Crystal Earpiece with 2.5mm 

Plug.75c 

Crystal Earpiece with 3.5mm 

Plug.35c 

Jacks, 2.5 and 3.5mm.20c 

3.5mm Plug and Cord ext. Jack 
Pair.50c 


Metal Co-axial Plugs and line 

Sockets.Pr 65c 

“Din” and “Hirschmann,” 2, 3, 4 
and 5-pin Plugs, Chassis and 
Line Sockets, carried ex stock 
Prices on application. 

P.M.G. type Plugs from .. .. 55c 
P.M.G. type Jacks from .. .. 35c 
P.M.G. Line Jacks from.55c 


30? ELIZABETH STREET, MELBOURNE PHONE 60-1442 
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rest of the alignment procedure. The 
output of the generator should be set so 
that the meter is registering -aibout mid¬ 
scale. Now adjust the slug in the pri¬ 
mary of the last IF transformer for 
maximum S-meter response. 

Now move the generator to pin 2 of 
the first 6EH7 and adjust the following 
two back-to-back IF transformers. Move 
the generator to pin 7 of the 6BE6 and 
adjust the first pair of back-to-back IF 
transformers. Finally, move the genera^ 
tor to pin 2 of the 6BL8 and adjust the 
first 455KHz IF transformer. 

Set the band switch to 544MHz. Set 
the second oscillator fine tuning control 
to the mid point of its level. Inject 4MHz 
from the generator. Adjust the slug in 
the 6BE6 oscillator coil for maximum 
response. Now .adjust the two slugs in 
the 4MHz IF transformer for maximum 
response. Turn the fine tuning control 
first to one extreme and then the other. 
At each end, check I'he amount of 
requency shift. If it is not equal, then 
offset the contrul to the point where 
equal deviation is achieved. Set the con¬ 
trol knob vertically for this position. 
Make a final adjustment to the oscillator 
coil slug to bring it back to 4.455MHz. 
Select ‘‘broadcast*’ on the band switch 
again. 

Now set the dial pointer to 600KHz 
and inject >a signal from the generator 
into the aerial terminal, at this fre¬ 
quency. Adjust the slug in the oscillator 
coil for maximum response: then 
adjust the aerial toil slug for maximum. 
Now set the dial pointer to, say, 1400- 
KHz. Feed a signal in from the gen¬ 
erator at this frequency. Adjust the 
oscillator coil trimmer for maximum 
response. Repeat for the aerial coil 


be helpful. In the case of Morse code, 
it is normally just a matter of setting 
the BFO to one side or the other of 
zero beat, by about lKHz. However, if 
interference is present on one slide, it 
may be possible to tune the BFO to the 
other side and reset the tuning of the 
signal accordingly, so avoiding the inter¬ 
ference. The actual frequency of the 
note as set by the BFO is largely a 
matter of choice. 

Tuning SSB signals us not such a 
simple matter. It is conventional, 
although not compulsory, for SSB trans¬ 
missions to radiate LOWER sideband 
on all frequencies below 9MHz and 
UPPER sideband on all frequencies 
above 9MHz. This means that 'the want- 
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EARTH- 

B+- 

PLATE - 


1 


3/16” 

T 



trimmer. Go over this procedure again 
iat 600KHz and touch up the slugs. 
Then check the trimmers at 1400 KHz 
and make any adjustments that may be 
needed. 

Switch progressively >to each of the 
short-wave bands. Set the dial pointer 
towards the low and high-frequency ends 
of the bands corresponding approxi¬ 
mately with those already used for the 
broadcast band. Align at these points 
using the same techniques as before. 

Set the 20pF variable capacitor with 
the rotor plates half in mesh. Turn 
the function switch to SSB. With ta sig¬ 
nal tuned in accurately on the S-meter, 
adjust the slug in the BFO coil for 
zero-beat. This sets the frequency of 
oscillation of the BFO to correspond 
with the centre of the pass band of 
the 455KHz IF strip. By adjusting the 
BFO capacitor towards maximum and 
minimum capacitance, the frequency and 
the beat note produced, can be changed 
by several KHz. 

This completes the alignment and a 
few words on how the BFO is used to 
tune in Morse code and SSB signals may 


Winding details for the 4MHz 
IF transformer . Make sure that 
the windings are spaced and ter - 
minatcd as shown in this diagram . 


This small picture of the 
dial scale is different from 
the one for the three valve 
receiver . This applies to the 
two top frequency ranges . 
The two lower ranges remain 
the same. 


ed sideband must be set to pass through 
the IF pass-band, with the BFO offset 
to the correct side of the passband. For 
an upper sideband signal, the BFO must 
be set to the low frequency side of the 
IF passband. The rotor plates of the BFO 
capacitor will need to be further meshed 
from the centre position by about 45 
degrees. For lower sideband reception, 
the opposite would be true. 

The above procedure is correct for our 
new receiver ONLY WHILE WE ARE 
RECEIVING SIGNALS IN THE 
DOUBLE CONVERSION SETTING. 
When receiving signals below 5MHz, 
the receiver is used under single conver¬ 
sion conditions and this inverts the side¬ 
band of the received signal. Under these 
conditions, signals below 5MHz will be 
received with the BFO capacitor tuned to 
the low frequency side of the IF pass- 
band. Even if you are confused by now, 
a little practice with trial and error, will 
soon put things right. 

The fine tuning control on our receiv¬ 
er gives a tuning range of a little more 
than 15KHz each side of centre. This 
can be used to make tuning of SSB and 
Morse code signals quite easy. It can 


also be used to tune in short-wave 
stations once the main dial has been set 
within the fine tuning range. As men¬ 
tioned before, spurious responses can be 
moved to one side or the other, to avoid 
interference with a wanted signal. These 
comments only apply to the tuning 
ranges above 5 MHz. Below this fre¬ 
quency, the double conversion spurious 
responses are non-existent and the need 
for fine tuning is much less of a 
necessity. 

This completes the series of all-wave 
receivers and we trust that they will meet 
the needs of quite a number of our 
readers. The idea of doing a somewhat 
similar series with transistors instead of 
valves is being investigated. However, 
this all takes time and there are many 
other projects to be done as well. And 
so there it is. We wish you good listening. 

For readers who have built the 1967 
All-Wave Six, here is a list as a guide 
to making the changes and additions. 

Install the VR tube and resistor. Re¬ 
wire the supply to the BFO, screen grid 
of the second converter and the 6BL8 
troide oscillator. Change the feed resist¬ 
ors as (indicated to each of these points. 

Change the 180 ohms bias resistor on 
the 6GW8 to 330 ohms. Add the 1M 
feedback resistor in the audio amplifier. 

Remove the noise limiter components 
and replace the diode load with a 560K 
resistor. 

Add the noise ltimiter across the prim¬ 
ary of the last IF transformer primary 
winding. 

Add the fine tuning components to the 
second converter oscillator. 

Check alignment and adjust the fine 
tuning control as described above. Q 


BURGLAR ALARM 
Equipment 

CONTROL UNIT 12V Transistorised 
30QUA. Plug in Module, complete, 
$12.20 plus 12%. Provision for open 
circuit mats, etc. 

12V UNIT mounted on 4i” x 2±” plate 
with mounting block, indicator lamp for 
circuit check and switch, $16.70 plus 
12i%. 

KEY OPERATED SWITCHES for exit 
doors or any low voltage application, 
$4.50 plus 12plated mounting ring, 

$1.50. 

FOIL TAPE self adhesive, 3/8in x 100 
feet, $4.50. All above plus 50 cents 
packing and postage. 

TAPE JOINING TERMINALS, 12 cents 
each. 

OPEN CIRCUIT CONTACT MATS, 
$17.00 plus 70c p. and p. 

ROTARY SIRENS 4iV. Better than 
bell. $15.00 plus 70c p. and p. 

OPEN CIRCUIT CONTACT MATS, 
$17.00 plus ,70c p. and p. 

RELAY, High sensitivity, complete with 
socket. Used with .5 meg for bias. Will 
operate with most resistive transducers. 
LDR Thermistors, humidity and moisture 
and with suitable capacitors as a time- 
delay. Can be tailored to specifications 
standard module only or without pot, 
$16.50 plus 121% plus 50 p. and p. 

Send cheque or money order. 

EDORE ENTERPRISES 

802 DONCASTER ROAD, 
DONCASTER, VIC. 3108 
Telephone 848-1386 
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A wide-range Pulse Generator 
for bandwidth & transient testing 

The use of modern integrated microcircuits gives this low-cost design an order of 
performance previously found only in expensive commercial instruments. 

The article also explains some of its many uses. 


by Jamieson Rowe 


An important requirement of many 
electronic amplifiers, attenuators, filters 
and similar circuits is that they should 
behave in a consistent fashion over a 
specified range of signal frequencies. 
Often another important requirement is 
that they should operate stably and re¬ 
liably over a range of possible driving 
and loading conditions. The usual para¬ 
meters taken as criteria of circuit per¬ 
formance in these respects include fre¬ 
quency response, phase response, stabi¬ 
lity margin and damping. 

Similarly most switching devices, 
logic circuits <and other digital elements 
are required to respond in a controlled 
manner to changes in input conditions. 
Here the criteria used to evaluate 
element performance include such para¬ 
meters as rise and fall-time, delay, dead 
time, maximum toggle frequency, and 
so on. 

There are many techniques available 
for evaluation of circuit performance in 
terms of these parameters but, among 
the most efficient and profitable are 
those commonly termed “transient 
testing’* techniques, which make use of 
system driving signals composed of rapid 
“step” voltage or current transitions. 
Commonly such signals consist of either 
single step transitions, reflexive transi¬ 
tions or pulses (either applied singly or 
repetitively), or symmetrically spaced 
alternating transitions — square waves. 

In practical terms the first and last 
of these signal types may be regarded 
as special cases of the second type. A 
single step transition may thus be approx¬ 
imated by the start of a very wide 
pulse, while a square wave may be 
produced by generating a repetitive series 
of pulses at a rate such that their spac¬ 
ing is equal to their width (i.e., with 
a unity “mark-space” ratio). Which vari¬ 
ation is used in a particular situation de¬ 
pends upon the particular parameters 
to be measured. 

The response of a circuit or system to 
a step driving signal oan reveal a great 
deal about its performance, because a 


STEP SIGNAL 


PULSE SIGNAL 


step signal is “complex” whereas a sine- 
wave signal is simple or “elementary.” 
As the great mathematician Fourier de¬ 
monstrated at the Paris Academy in 
1807, a discontinuous waveform such as 
a step can be shown mathematically to 
be equivalent to the sum of many har¬ 
monically related sinewaves, so that ap¬ 
plication of a step signal to a circuit 
fs equivalent to the simultaneous appli¬ 
cation of a whole set of simple sinewaves. 
Not only this, but the suddenness of the 
effective application of the set of sig¬ 
nals provides an impulsive input situa¬ 
tion potentially capable of shock-excit¬ 
ing the circuit or system into oscilla¬ 
tion if it possesses an inherent tendency 
in this direction. 

An ideal step, pulse or square-wave 
signal would involve infinitely fast tran¬ 
sitions, perfectly square corners and per¬ 
fectly constant amplitude values between 
transitions, as illustrated in figure 1(a). 
In fact, as one would expeot, this ideal 
can never be realised. Thus a practioai 
pulse contains the characteristics shown 
in figure 1(b), with the transitions or 
“verticals” having a finite slope, corn¬ 
ers rounded and otherwise deformed, 
and drift in the amplitude values be¬ 
tween transitions. 

Various terms are used to describe a 
practical pulse, as may be seen, and 
most of these terms are fairly self- 
explanatory. The finite slopes of the 
transitions are measured in terms of 
the rise-time and fall-time, which are de¬ 
fined as the time taken for the central 
80% of the respective transitions (i.e., 
from 10% to 90%). Overshoot, under¬ 
shoot and preshoot (if present) are all 
expressed as percentages of the mean 
pulse amplitude, as also is the tilt. The 
pulse width is measured between the 
50% points. 

The rise and fall-times of a pulse as 
measured at the output of a circuit or 
system are usually of particular interest, 
because they are indicative of the sys¬ 
tem’s ability to follow rapid changes. As 
one would expect, rise and fall-times are 


TILT. DROOP 
OR SAG 


thus closely related to the high- 
frequency response of the circuit or sys¬ 
tem. In fact a useful rule of thumb re¬ 
lates rise-time Tr to the upper “corner 
frequency (-3dB point) f 2 by the simple 
expression 


Tr . f a = 0.35 


. . ( 1 ) 


Thus a rise-time of 35uS (micro¬ 
seconds) implies a system upper corner 
frequency of around lOKHz, while a 
rise-time of lOOmS (nanoseconds) implies 
an upper corner frequency of around 
3.5MHz. And so on. 

In practice the pulse fed to the in¬ 
put of a circuit under test will already 
have a finite rise and fall-time, while 
the oscilloscope used in turn to observe 
and measure the output pulse will also 
have a finite rise and fall-time. Hence 
the rise-time measured on the oscillos- 
scope trace will not correspond simply 
to the behaviour of the circuit alone, 
but to the complete pulse source-circuit- 
oscilloscope system. 

If the rise-time of the input pulse is 
known, and if that of the oscilloscope is 
known or may be calculated from its 
high-frequency response using expres¬ 
sion (1) above, the circuit rise-time can 
be calculated. The rise-time resultant 
from the cumulative effect of several 
rise-times varies as the root-mean-square 
of the individual rise-times: 


SQUARE-WAVE SIGNAL 

(a) COMMON TYPES OF TRANSIENT 
DRIVING SIGNAL 


, 0 o /o — 

/-H Tr k 
; PRESHOOT R,SETIME 


) 


(b) A PRACTICAL PULSE . 


Tr = Jj'- + T; + Tj +. . . ... (2) 

Thus if Tr is the rise-time observed 
on the oscilloscope trace, Ti is the in- 


Specification 

A general-purpose pulse generator using 
integrated RTL digital microcircuits. De¬ 
livers a sharp positive-going trigger pulse 
for pre-triggering of oscilloscopes and 
other equipment, followed by the main 
output pulse whose delay, width and am¬ 
plitude are continuously adjustable over 
a wide range. 

REPETITION RATE: Continuous mode 
variable 10Hz—1MHz. Single shot 
with push-button on front panel. 
DELAY: Continuously adjustable from 
300nS—30m$, In five decade 
ranges. Maximum reliable delay 
approx. 60% of repetition period. 
WIDTH: Continuously adjustable from 
200nS—30mS. In five decade 
ranges. Maximum reliable duty 
cycle approx. 60%. 

AMPLITUDE: Continuously adjustable 

0—3V. positive going. Source Im¬ 
pedance approx. lOOohms. 

RISE AND FALL TIME: Approximately 
40nS. Tunnel diode adapter may 
be used to reduce rise and fall 
times to less than 1 nanosecond 
at approx. O.SV amplitude, for 
rise-time testing, 

OVERSHOOT AND TILT: Approximately 
5% maximum when correctly 
matched. 

TRIGGER PULSE: Positive going, 3V 
amplitude. 120nS wide, 40nS rise 
time. Trigger output source Im¬ 
pedance approx. lOOohms. 
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NUMBER CF DIODES ADJUSTED TO SET SUPPLY VOLTAGE 





















































































































































































































THE MOST SENSITIVE TAPE FOR THE FINEST SOUND-AGFA PE RECORDING TAPES 



PRE-SIRESSED 

MB 

STRETCH 

RESISTANT III 

Searching for perfect sound? .Then ask for Agfa 
PE Tapes. No matter what the job, this is the 
tape for the enthusiast . . . giving you greater 
clarity, sensitivity, uniformity, durability, and a 
greater range of sound. All Agfa PE (Polyester) 
Tapes offer you the longest tape life ever, and 
they include Long Play, Double Play and Triple 
Play ... in a wide range of lengths and spool 
diameters. All three types of Agfa Tapes are now 
available in various spool sizes in the new Novo- 
dur Cassettes. And these trim, plastic, almost- 
unbreakable cassettes are excellent for library 
storage. If you want all sound and no noise, buy 
Agfa PE Tapes —they’re pre-stressed and stretch- 
resistant as well as abrasion and wear resistant. 



AGFA PE TAPES 

ERADICATE SOUND INSTABILITY... 
ABATE WEAR ON RECORDER HEADS 



WRITE FOR FREE LEAFLET ON AGFA RECORDING TAPES AND ACCESSORIES 



To AGFA-GEVAERT LIMITED 
P.O. Box 48, Nunawading, Victoria. 

Name. 

PLEASE PRINT 

Address. 


Agfa-Gevaort Limited, Melbourne • Sydney • Brisbane • Adelaide • Perth 


* Registered trademark AGFA-GEVAERT Antwerp/Leverkusen. $300 
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put pulse rise-time and T a the oscillos¬ 
cope rise-time, the circuit rise-time Ta 
is easily calculated. The same procedure 
may be used if further rise-times are in¬ 
volved, by adding the squares of the 
additional rise-times inside the square 
root. 

It may be seen that the high-frequency 
response of a circuit or system may be 
found quickly and efficiently by driv¬ 
ing it with a step, pulse or square-wave 
signal and making appropriate rise-time 
measurements. 

In a roughly similar fashion the low- 
frequency response may also be deter¬ 
mined speedily, by making measure¬ 
ments concerning the tilt (also called 
“droop” or “sag”). 

The tilt P is usually calculated as a 
percentage of the mean pulse height. 
Thus if Vm is the mean pulse height 
and Va and Vb the maximum and mini¬ 
mum heights respectively (ignoring any 
overshoot and initial ringing), then the 
expression for calculating P becomes 

_ 100 (Va — Vb) 

Vm • # • w 


Assuming a square-wave driving sig¬ 
nal and providing the repetition rate is 
high enough for the tilt to be substan¬ 
tially linear, the lower corner frequency 
(—3dB down point), symbolised by fi, is 
closely related to the tilt P by the 
expression 


fa = 


P . f 
IOOtt 


... (4) 


where f is the square-wave repetition 
rate. 

When overshoot and/or undershoot 
are present in the output signal of a 
circuit or system driven with a step, 
pulse or square-wave, this indicates that 
the circuit or system has a peak in dts 
high-frequency response. Pulse signals 
are thus eminently suitable for making 
rapid measurements and adjustments of 
frequency compensation circuits in wide¬ 
band amplifiers, attenuators and the like. 
A common illustration of this applica¬ 
tion is the adjustment of compen¬ 
sated oscilloscope divider probes. 



The presence of ringing in an output 
pulse indicates that the circuit or system 
concerned has a tendency towards insta¬ 
bility and oscillation. The decay charac¬ 
teristics of the ringing in turn gives 
an indication of the system damping 
and the stability margin. Thus ringing 
which rapidly dies away is indicative 
of heavy damping and a relatvely large 
stability margin. Ringing of a constant 
or rising amplitude indicates definite 
instability. 

From the foregoing brief discussion 
of basic transient testing it should be 
fairly apparent that driving a circuit 
or system with a step, pulse or square- 
wave signal (whichever is most appro¬ 
priate) and observing its behaviour as 
shown by the output signal provides 
an extremely useful method! of rapidly 
evaluating many important aspects of 
circuit performance. Hence an instru¬ 
ment capable of generating test signals 
of this type can be of considerable 
value when used in conjunction with a 
suitably calibrated oscilloscope. 

The instrument to be described in 
the remainder of this article produces 
pulses which are suitable for performing 
tests of the type just outlined on a 
wide variety of circuits and systems. 
It produces positive-going pulses of an 
amplitude adjustable from 0—3V, at 


At top is a front view of the new generator, showing the controls . 
Below it is a view showing the internal construction . With the excep¬ 
tion of the capacitors associated with each range switch, the minor 
components are all supported on the printed conductor wiring panel. 


a repetition rate adjustable over the 
wide range 10Hz—1MHz 1 and with a 
width adjustable from 200nS (nanosec¬ 
onds) to 30mS (milliseconds). 

The width of the pulses is adjusted in¬ 
dependently of repetition rate. How¬ 
ever, the maximum pulse width useaible 
at any time is naturally limited by the 
repetition rate, as a moment's thought 
should reveal; even in the ideal case, 
the pulses could not have a width greater 
than their repetition period! Because of 
practical limitations in the generator 
circuitry the maximum reliable “diuty 
cycle” or ratio of pulse width to repe¬ 
tition period is in this case approximately 
60%; in other words, the maximum 
mark-space ratio is 60/40 or 1.5. It 
will be found that in practice this 
limitation is of minor importance. 

The rise-and-fall-times of the out¬ 
put pulses are approximately 40nS, 
which is sufficiently fast to permit the 
instrument to be used in testing equip¬ 
ment with upper comer frequencies of 
up to a'bout 5MHz. For equipment hav¬ 


ing a rise-thne greater than about luS 
(f*=350KHz), the rise-time of the gener¬ 
ator pulses may in fact be neglected. 

For applications in which the 40nS 
rise and fall-times are too great, a tun¬ 
nel diode shaping adaptor may be 
connected to the instrument output to 
reduce the rise and fall-times to less 
than InS. The output pulse from the 
shaper is then fixed in amplitude at 
approximately 500mV, but this will 
probably not be important for the appli¬ 
cations in which sudh extremely fast 
pulses are required. 

With rise and fall-times less than 
InS, the pulses delivered by the tunnel 
diode shaper are sufficiently close to 
“ideal” to be safely regarded as such 
for the purpose of all but the most 
exotic rise-time measurements. Thus for 
example the pulses from the shaper may 
be used to measure the rise-time of oscil¬ 
loscope amplifiers, simply by applying 
them directly to the amplifier input con¬ 
nectors (via as short a cable as possible). 
The rise-time of the pattern produced 
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HERE 
IS OWE 
DIGITAL 
INSTRUMENT 

WHICH 
IS MOT 
IN 
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As the abacus is three thous¬ 
and years old this is under¬ 
standable. But if you require 
digital instruments renowned 
for reliability, precision 
measurement and operational 
simplicity . . . outstanding 
“space age” electronic equip¬ 
ment . . . rely on Solartron. 
Here are four instruments from 
a far greater range — write 
or call for complete and un¬ 
abridged specifications. 

SOLARTRON MODEL EM1616 
FREQUENCY COUNTER 

A compact, medium priced counter 
with a wide range of frequency and 
time measurements; bright neon 
number tubes give direct readings 
on all parameters to five significant 
figures. Simply operated — most 
ranges require adjustment of mode 
switch and range selector only. The 
EMI616 will accept signals of up to 
250 V r.m.s. without adjustment. 
Silicon planar transistors are used 
throughout. Frequency: 0-15 Mc/s, 
100 sec. maximum gate time. Period: 
Maximum 10 7 period averaging, 
period measurement at maximum 
frequency. Duration: maximum 99.999 
seconds, local or remote control. 
Counting: Random or repetitive 
events, from 1 to 10 10 . 

SOLARTRON MODEL LM 1440.2 
DIGITAL VOLTMETER 

A high accuracy, high sensitivity 
Digital Voltmeter ideally suited to the 
laboratory and standards section; a 
long term accuracy of 0.0006% per 
year is guaranteed and may be veri¬ 
fied by the internal Weston standard 
cell. Accuracy may be checked daily 
without the need for external test 
equipment. Accuracy: .0033% of 
full scale ± .005% of reading. 

Ranges: 10 microvolts to 2KV DC in 
five ranges. Resolution: 1 part in 
30,000. Input resistance: < 20,000 
M-ft. input resistance. 


SOLARTRON 



SOLARTRON-ROCHAR MODEL 
A1613 DIGITAL MULTIMETER 

Designed to measure AC and DC 
voltages and currents, resistances 
and capacitances with an accuracy 
better than 0.1-0.2 or 0.5%, accord¬ 
ing to the function. Uses voltage-to- 
time conversion by means of a ramp 
generator and transforms time into a 
proportional number of phases deliv¬ 
ered by an oscillator and displayed 
at the end of each measurement by 
a 4 decade counter with polarity 
indication. Low cost. 

SOLARTRON-ROCHAR MODEL 
A1604 SAMPLING AND STORAGE 
UNIT 

In association with the digital multi¬ 
meter Model A1466, the Model A1604 
provides almost pin point voltage 
plotting, in form of a wave (sampling 
time = 5 sec.) with an accuracy 
better than 0.1%. Particular atten¬ 
tion has been given to the design of 
triggering and synchronising circuits 
as well as the delay circuits which 
permit offset of the sampling time at 
will. 

ALSO IN THE SOLARTRON RANGE 

LM 1619120 small, low cost AC or 
AC/DC D.V.M/s. 

LM 1450 Low Cost D.V.M. 

LM 1420.2 integrating D.V.M. 

LM 1420.2 BM DC and AC D.V.M. 
LM 1420.2BC remote ranging D.V.M. 
LM 1420.2BA DC and AC 
(true R.M.S.) D.V.M. 

4000 integrating D.V.M. 

A 1355 low cost DC and AC auto 
range D.V.M. 

A1466 modular DC/AC digital 
Multimeter 

LM 1440.2 precision D.V.M. 

LM 1480.2 precision auto range 
D.V.M. 


LM 1621 digital resistance test set 


THE SOLARTRON ELECTRONIC GROUP LTD. 


P.O. BOX 138, KEW 3101, VIC. TEL 86 9535 TELEGRAMS “SOLARTRON 
P.O. BOX 297, BROOKVALE 2100, N.S.W. TEL. 61 6841 
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TUNNEL DIODE PULSE SHAPER 



At top left is the circuit for the 
tunnel diode pulse shaper , whose 
operation may be understood by 
reference to the diagrams at 
right. Above are two shots of the 
adapter to show its simple con¬ 
struction. 


will be almost exactly that of the oscil¬ 
loscope amplifier itself. 

When terminated in a resisitive load 
comparable with its output impedance 
—approximately lOOohms — the over¬ 
shoot, undershoot and ringing of the 
main generator output pulses are col¬ 
lectively less than 5%. Under the same 
loading conditions the tilt at maximum 
pulse width is also less than 5%, and 
correspondingly less at reduced pulse 
widths. 

In addition to the main pulse output 
the instrument produces an auxiliary 
pulse output, termed the “trigger” pulses, 
which are fixed in amplitude and width 
and which precede the main output 
pulses. The purpose of the trigger pulses 
is to permit pre-triggering of oscillo¬ 
scopes and other measuring equipment 
prior to the delivery of the main pulses, 
in order that any starting delay Which 
these instruments may possess will not 
preclude observation and measurement 
of the behaviour of the equipment under 
lest during the pulse leading edges. 

To permit flexibility in this regard 
the time delay between the trigger and 
main output pulses is adjustable over a 
wide range, in similar fashion to the 
width of the main pulses. The delay 
range is from 300nS—30mS but, as with 
the width adjustment, there is the quali¬ 
fication that the maximum reliable delay 
useable at any given time is limited to 
approximately 60% of the repetition 
period. In practice this will again be 
found but a minor limitation. 

The amplitude of the trigger pulses 
is approximately 3V, and they have a 
width of approximately 120nS with 40nS 
rise and fall-times. These characteristics 
should be very suitable for external trig¬ 
gering of the type of oscillosope required 
for serious pulse work; however, if 
necessary, the width can be increased as 
explained later in the article. The trigger 
output impedance is approximately lOO¬ 
ohms, and the trigger pulses are positive¬ 
going. 



In addition to repetitive pulses the 
instrument can deliver single pulses, in¬ 
flated by a front-panel pushbutton. In 
this mode of operation the delay and 
width are independantly adjustable over 
their full range, with no limitations im¬ 
posed by repetition rate — unless one is 
capable of pressing the button at an 
abnormally rapid rate! Each time the 
button is pressed a single trigger pulse/ 
main pulse combination is delivered by 
the instrument; neither continued de¬ 
pression of the button nor its release 
produce further pulses. 

As may be seen from the main circuit 
diagram of the instrument many of the 
circuit functions are performed by low- 
cost epoxy encapsulated integrated mic¬ 
rocircuits. The microcircuits used are 
from the Fairchild “Micrologic” RTL 
device range; nine devices are used in 
all, of which seven are FuL914 dual 
gates and two are Ful900 buffer-invert¬ 
ers. 

In repetitive mode device IC1 is con¬ 
nected as a cross-coupled free-running 
(astable) multivibrator, to act as the 
“clock” of the instrument. Frequency 
range or rate is set by switched coupling 
capacitors, while the fine rate adjustment 
is performed by ganged variable resis¬ 
tors in the base circuits. Device IC2 
ensures reliable oscillation on the higher 
frequency ranges; it does this by acting 
as a NAND logic gate which removes 
the charging potential from the multi¬ 
vibrator base circuits in the event of 
both output collectors being “low” at 
the same time. 

In the sixth position of the rate 
switch the connections to IC1 are chang¬ 
ed so that it becomes a bi-stable or 
flip-flop controlled by the panel push¬ 
button. Connected in this fashion the 
two gates of IC1 exchange states only 
upon arrival of alternate step signals 
from the button, and produce a single 
change-over per button change-over des¬ 
pite button contact bounce. This provides 
reliable “single shot” operation. 


The output of IC1 is connected to the 
following circuitry via a buffer stage, to 
ensure low loading. The buffer is a com¬ 
plementary emitter follower stage em¬ 
ploying NPN transistor T1 and PNP 
transistor T2. Diode D1 is connected 
between the common emitter and base 
connections to improve the output fall¬ 
time. 

The buffer output is squared up by 
one gate of device IC3. It is then 
differentiated by a short timeconstant 
network (lOOpF and 470ohms) to pro¬ 
duce sharp spikes corresponding to the 
original clock pulse transitions. The 
positive-going spikes are then used to 
trigger the delay circuit, which consists 
of a mono-stable or “one-shot” multi¬ 
vibrator using the remaining gate of IC3 
and one gate of IC6. 

The operation of the delay one-shot 
is as follows: Prior to the arrival of a 
trigger pulse at pin 3 of IC3, pin 7 of 
IC6 is “low” because input pin 1 has 
been raised to a potential sufficient to 
cause gate conduction via the 1K resistor 
and 10K delay fine adjustment pot. Pin 
5 of IC3 is accordingly held “low,” and 
as pin 3 is also 'at a low potential, 
output pin 6 is at a high potential. The 
coupling capacitor in circuit is sub¬ 
stantially uncharged. 

Upon the arrival of the trigger pulse 
at pin 3 of IC3, this gate conducts and 
pin 6 drops to a low potential. The 
coupling capacitor connected from this 
pin to pin 1 of IC6 is thereby con¬ 
nected effectively from 'the latter pin to 
ground, taking the gate input below the 
conduction level. Accordingly the poten¬ 
tial at output pin 7 rises, applying a 
“high” to pin 5 of IC3 and maintaining 
the new state of affairs after the decay 
of the initiating trigger pulse. 

How long the new state of affairs is 
maintained is governed by the time taken 
for the coupling capacitor to charge to 
a potential sufficient to return pin 1 of 
IC6 to the conduction level. For when 
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Most manufacturers never publi¬ 
cize one of the biggest shortcomings 
of the solid state receiver: the fact 
that distortion tends to increase at 
normal listening levels rather than 
at the higher levels at which most 
are rated. 

Sansui has spent a lot of time, 
talent and money to correct this 
problem, and has succeeded in 
developing a line of solid state re¬ 
ceivers featuring exceptionally low 
—and constant—distortion factors 
at all listening levels. 


The results are dramatically 
brought to life by the all-new 60 
watt model 400 you see above, and 
Sansui's powerful 130 watt model 
3000. Both are Solid State AM/FM 
Multiplex Stereo Tuner Amplifiers 
featuring distortion figures lower 
than 1% at all listening levels. 

Make it a point to hear them 
both soon, preferably through 
Sansui speaker systems or stereo 
headphone sets. 

Model 400: Total power: 60 watts. 
Bandwidth: 20 to 50,000 Hz. Distor¬ 
tion: less than 1% at all listening 
levels. 

Model 3000: Total power: 130 watts. 
Bandwidth: 20 to 20,000 Hz. Distor¬ 
tion: less than 0.8% at all listening 
levels. 


Model AU-777: Solid State Control 
Amplifier with 70 watts total music 
power output. Bandwidth: 20 to 
70,000 Hz. Distortion: 0.5%. 

Model 500A: Tube type AM/FM 
Multiplex Stereo Tuner Amplifier. 
50 watts. Bandwidth: 30 to 15,000 
Hz. Distortion: 1%. 

Model 250: Tube type AM/FM Mul¬ 
tiplex Stereo Tuner Amplifier. 22 
watts. Bandwidth: 35 to 15,000 Hz. 
Distortion: 1.5%. 

SP Speaker Series: Four precision- 
made models ranging from 25 to 50 
watts featuring Sansui's exclusive 
pipe-ducted bass reflex enclosures. 
Created to deliver the world's 
highest standards of stereo repro¬ 
duction. 


Sansnit 


Australia: SIMON GRAY PTY. LTD. 28 Elizabeth Street, Melbourne, Victoria, Australia / England: TECHNICAL CERAMICS LTD. (THE PLESSEY COMPANY), 
Wilts, England / Canada: ELECTRONIC DISTRIBUTORS Vancouver, B.C. / South Africa: GLEN'S (PTY) LTD. Johannesburg, South Africa / Singapore: WO 
KEE HONG (MALAYSIA) LTD. Singapore, 1 / Malaysia: WO KEE HONG (MALAYSIA) LTD. Kuala Lumpur, / Hong Kong: WO KEE HONG LTD. Hong Kong / 
SANSUI ELECTRONICS CORPORATION (U.S.A.) / SANSUI ELECTRIC COMPANY, LIMITED Tokyo, Japan 
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this point is reached, pin 7 of IC6 will 
fall to a low potential and the “high” 
will be removed from pin 5 of IC3 to 
permit pin 6 of the latter to rise. The 
circuit therefore has a delayed return 
to its original state, the delay being 
adjusted by means of the R-C coupling 
timeconstant. Because of the regenera¬ 
tive positive feedback around the circuit 
both the initial switch-on and the 
delayed switch-off are quite rapid. 

The signal at pin 6 of IC3 is con¬ 
nected to a buffer stage identical to that 
•at the output of the clock multivibrator, 
comprising transistors T3 and T4 and 
diode D2. The signal is then squared 
without inversion by both sections of 
IC7, which are connected in cascade. 

The squared output from pin 6 of 1C7 
is then differentiated to form sharp 
spikes, with the positive-going spikes 
corresponding to the delayed turn-off 
of the delay one-shot. It is these spikes 
which are used to trigger IC8, which 
forms a second one-shot multivibrator. 

As before, IC8 switches rapidly “on” 

(pin 7 low) in response to the trigger 
pulse applied to pin 1, returning to the 
“off” state after a period determined 
by the R-C timeconstant of the coup¬ 
ling circuit. However, whereas with the 
delay one-shot the output pulse was 
merely differentiated to obtain a trigger 
pulse for further circuitry, in this case 
the output signal itself is used directly. 

Adjustment of the turn-off delay thus 
in this case varies the width of the 
generator output pulses. 

From IC8 the pulses are passed 
through a third buffer which is again 
a complementary emitter follower em¬ 
ploying T5, T6 and D3. From the buffer 
they then pass to IC9, which is an 
inverting power amplifier. The output 
of IC9 is fed to the output connector 
via a 500ohm pot used to adjust output 
amplitude. The low value of the pot 
makes the output rise-time substantially 
independent of amplitude setting except 
when long output cables or highly capa¬ 
citive loads are connected to the instru¬ 
ment. 

The trigger output pulses of the in¬ 
strument are derived from the output 
of the clock buffer and processed by IC4 
and IC5. The pulses from the buffer 
are squared by one gate of IC4, 
differentiated, and then inverted and 
amplified by the second gate of the 
device. They are then passed to IC5, 
which performs a similar inversion and 
power amplification function to IC9. 

The width of the trigger output pulses 
is determined primarily by the differen¬ 
tiator R-C timeconstant. Thus if diffi¬ 
culty is experienced in obtaining reliable 
oscilloscope -triggering with the 120nS 
pulses ordinarily produced, the pulse 
width rn-ay be increased simply by in¬ 
creasing the value of the capacitor 
between pins 7 and 5 of IC4. 

The functional circuitry of the instru¬ 
ment requires a power supply of 3.6 
volts (±10 per cent) at approximately however, as such diodes are liable to be and current limiting. This saves on com- 
90mA. This iis supplied by a small full- rather difficult to obtain, we suggest an ponent costs and also reduces loading on 
wave rectifier circuit feeding a series ree- alternative arrangement on the circuit, the power transformer, contributing to 
ulator. The rectifier employs a 12.6V The alternative consists of a number of cooler operation. The current through 
centre-tapped power transformer and two low-cost silicon diodes type BA 100, the the lamp is considerably lower than rated 
low-voltage power diodes type OA605, number of diodes (typically 5) being ad- value, ensuring long lamp life. 

1N3193, AD100, etc., while the regulat- justed to set the regulator output to As may be seen from the auxiliary 
or used a medium power NPN german- within the range 3.3-3.8V under normal circuit diagram, the tunnel diode pulse 
ium transistor type AC127 or similar, instrument operating conditions. shaper consists simply of a low cost ger- 

The reference voltage for the regulator The instrument pilot lamp is wired in manium tunnel diode in an adapter unit 
must be about 4.2V. If a zener diode series with the rectifier output, taking which connects it directly across the 
of this voltage is available it may be the place of a high power resistor which generator output. The diode used is one 
used to provide the reference voltage; would normally be required for filtering of the new General Electric devices, type 

ELECTRONICS Australia , December, 1967 63 



The generator wiring board, showing all components thereon. 

































































































































































































































































































































































































































Simple 

push-button 

perfection 



Mtxnrr 


The new Telefunken Stereo model 204E 
Tape Recorder works simply and perfectly 
any way you care to take it. Because all 
controls are on the deck, you can stand 
it up-ways, side-ways, any-way—it’s still 
easy to manipulate, still has the same 
startling clarity of tone. It has other 
unique features, too. Separate and in¬ 
dividual volume, tone and record level 


controls. Track selector, multi and syn¬ 
chro-play on the one easy dial. Two 
speeds, 7i and 3£ — at 7i your response 
is 40-18,000 C.P.S. Big output —12 watt 
push-pull, fully transistorised push button 
operation. We’ll dub our demonstration 
tape on the free tape that goes with your 
recorder. It’s something no sound enthu¬ 
siast should miss. 




The total weight of this model is a mere 
6flbs. You can take it with you — any¬ 
where, and record unforgettable moments, 
from a symphony concert, to a tiger at 
the zoo, with true, even, magnificent 
sound. You can reach all controls with 


one hand, use torch or “Dryfit” recharge¬ 
able batteries—or main adapter. Takes 
willingly to any kind of violent action, 
because tape speed is guaranteed 
constant. 



TELEFUNKE 

AUSTRALIAN DISTRIBUTORS 

W. C. WEDDERSPOON PTY. LTD. 



193 Clarence Street, SYDNEY, N.S.W. Phone: 29-6681. 


ADELAIDE: K. W. Mayer & Co., 248 Angas St. Phone: 23-2055. PERTH: Musgroves Ltd.. 223 Murray St. Phone: 
21-6611. MELBOURNE: Refer Sydney. BRISBANE: Sydney G. Hughes, 154-158 Arthur St. f New Farm. Phone: 58-1014. 
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TD717, which sells for around $1.89 
plus tax in small quantities. (Available 
via parts suppliers, on order from Wat- 
kin Wynne Pty. Ltd., of 32 Falcon 
Street, Crow’s Nest, 2065.) 

The operation of the shaper may be 
understood by reference to figure 2. Here 
in (a) is shown the voltage-current char¬ 
acteristic curve of the tunnel diode, to¬ 
gether with source admittance lines used 
to determine the operating point locus of 
the diode during the pulses. 

As may be seen, the diode character¬ 
istic is S-shaped, with an initial low 
resistance (high conductance) section 
leading to a current peak at values Ip 
and Vp, a negative resistance section 
falling to a current dip or “valley” at 
Iv and Vv, and finally a fairly normal 
diode characteristic section correspond¬ 
ing to relatively high diode voltages. 

When the tunnel diode is connected 
across the pulse generator output, the 
combination may be represented by the 
simple equivalent circuit shown in (b). 
Here the Thevenin equivalent generator 
Es represents the pulse generator’s open- 
circuit output voltage, while the series 
conductance Gs represents the reciprocal 
of the generator’s output resistance. 

Clearly the conductance Gs and the 
tunnel diode are connected in series 
across Es, so that the proportion of Es 
across the diode at any instant will 
depend upon the current Id flowing: 

Vd = Es - Gs. Id ... (5) 

Hence on the diagram of (a) the diode 
operating point at any instant may be 
found by drawing a “source line” of 
slope -Gs through the instantaneous 
value of Es on the horizontal voltage 
axis, and noting where the line intersects 
the tunnel diode characteristic. Several 
of these lines are drawn, corresponding 
to different values of Es. 

It may be seen that as the generator 
output pulse rises from zero, the source 
line will move to the right and will 
intersect the initial high-conductance 
portion of the diode characteristic. The 
current Id will accordingly rise rapidly, 
and the tunnel diode voltage will rise by 
only a few tens of millivolts. This will 
occur until Es reaches a value of about 
550mV, when the source line intersects 
the diode curve at the peak point. 

As soon as Es rises above this level, 
the diode operating point will suddenly 
jump to point A on the high-voltage sec¬ 
tion of the characteristic, because this 
will be the only possible operating point 
available. The jump will occur extreme¬ 
ly rapidly, as the initial diode current 
flow is in the form of so- 
called “quantum-mechanical tunnel¬ 
ling,” and can cease in less than 1 nano¬ 
second. As may be seen in (a), the 
diode voltage will jump at the transition 
to a value of approximately 440mV. 

Further increase in Es will simply 
cause the diode operating point to move 
further up the high-voltage section of 
the characteristic to a point such as B. 
The diode current will increase sharply, 
but the voltage will increase only slightly. 

When Es commences to fall again at 
the end of the generator pulse, the diode 
operating point will first slide down the 
high-voltage section of the curve and 
diode voltage will drop only slightly. 
The voltage will fall progressively as 
the operation point approaches the val¬ 
ley point, but the fall will not be ap¬ 
preciable until the source of line inter¬ 
sects the curve at the valley point C. 

As soon as Es falls below the value 




Oscillograms showing typical generator output signals. At top are 
main and trigger pulse outputs shown together at repetition rates of 
50KHz (left) and lMHz (right), with delays of 7uS and 300nS respectively. 
Below left is output at 300KHz with luS width and 1.5uS delay; below 
right shows output at 3KHz with lOOuS width and 15uS delay. Note that 
these waveforms are as observed on an oscilloscope having a rise-time 
of 60nS, for which allowance must be made. 


Generator Parts List 

1 Small instrument case, 7\in x 
5in x 4in, with wrap-around front 
panel. Handle and rubber feet to 
suit. Aluminium for wiring board 
brackets. 

1 7in length of 4/1001 “Vero- 
board” printed wiring panel. 

1 Power transformer, secondary 
12.6V CT at 150mA. 

1 Rotary switch, 3 section 2 pole 
6 position. 

2 Rotary switches, single section 2 
pole 5 position. 

1 Single pole 2 position pushbutton 
microswitch. 

2 Co-axial sockets, panel mounting. 

1 Miniature pilot bezel assembly 

with 6.3 V 300mA lamp. 

3 Small round fluted control knobs. 

3 Medium bar-type control knobs. 

1 Small skirted knob, numbered. 

SEMICONDUCTORS 

7 FuL914 dual gate microcircuits. 

2 FuL900 buffer/inverter micro- 
circuits. 

3 2N3565, BC108 or similar silicon 
NPN. 

3 AY 1102 or similar silicon PNP. 

1 AC 127 or similar medium power 
NPN. 

3 IN60A, OA91 or similar german¬ 
ium diodes. 

2 OA605, 1N3193, AD100 or 

similar silicon power diodes. 


1 4.2V low power zener diode, or 

alternatively 4-5 low power silicon 
diodes type BA 100 or similar. 
RESISTORS 

(5 p.c. tolerance, i watt or i watt for 
fixed resistors.) 

1 lohm; 1 4.7ohm, 1 22ohm, 1 
390ohm, 3 470ohm. 

1 500ohm linear pot. 

2 IKohm. 

2 2.2Kohm 

2 JOKohm linear pots. 

1 25K-\-25K linear ganged pot. 

CAPACITORS 
(Low voltage plastic except 
electrolytics.) 

3 100 pF, 2 330 pF, 2 470pF, 2 
.0033uF, 2 .0047uF, 2 .033uF, 2 
.047uF, 1 0.1 uF, 2 0.33uF, 2 
0.47uF, 2 3.3uF, 2 4.7uF. 

1 500uF 4VW electrolytic. 

I lOOOuF 4VW electrolytic. 

1 lOOOuF 10VW electrolytic. 

MISCELLANEOUS 
Mains cord and plug; nuts, bolts 
and washers for assembly; connecting 
wire, solder, etc. 

NOTE: Fairchild FuL914 and 
FuL900 epoxy encapsulated micro- 
circuits are available on order from 
Fairchild Australia Pty. Ltd., at 
P.O. Box 151, Croydon, Victoria. 
3136. 


corresponding to this point, the diode 
operating point will again jump. In this 
case it returns to the initial high con¬ 
ductivity section, at point D. Again the 
jump is extremely rapid, and results in 
an almost instantaneous drop in diode 
voltage. The operating point then falls 
the final few millivolts to the origin as 
Es dies away. 

Note that in this circuit the tunnel 
diode cannot have an operating point on 
the negative resistance section of its 
characteristic, because such an operating 
point would be unstable. 

The net result of the foregoing se¬ 
quence of operations is that the original 
generator pulse is effectively shaped into 


a fixed amplitude pulse having very much 
shorter rise — and fall — times. This 
is illustrated in figure 2 (c), which com¬ 
pares the original generator pulse with 
the resultant tunnel diode voltage plotted 
from the curve in (a). 

It may be seen that the tunnel diode 
shaper provides a simple and economical 
means of obtaining extremely fast pulses. 
Accordingly it will be found a particu¬ 
larly valuable accessory not only for the 
pulse generator described herein 
but also for other instruments of similar 
performance. 

The new instrument is housed in a 
compact 7Iin x 5in x 4in instrument 

(Continued on Page 85.) 
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A smug TV Serviceman 


He can afford to be smug.. . he knows 
Thomas can supply him with both new 
and replacement TV picture tubes of 
any SIZE or TYPE, test tubes too ! AND 
Thomas give him same day speedy 
delivery service. 

Thomas guarantee both new and re¬ 
placement picture tubes against all 
manufacturing defects for 12 months. 
Replacement tubes are made from ALL 


new materials — only the glass bulb is 
used again. 

Country servicemen please note:- 

You may phone your orders to Thomas 
and reverse the charges, and we will 
pay the first $1 of freight charges. 
Daily delivery to country areas by 
passenger train or road transport. 

So get smug — call Thomas! 



THOMAS ELECTRONICS 


SALES INQUIRIES AND TECHNICAL DATA AVAILABLE FROM: N.S.W.: THOMAS ELECTRONICS OF 
AUST. PTY. LTD. 12 Larkin St.. Riverwood — Telephone 53-0721. R. W. WINNING PTY. LTD. (Selling Agents) 225 
Clarence St.. Sydney— Telephone 29 2111. VIC: THOMAS ELECTRONICS OF AUST. PTY. LTD. 1 31 Burwood Rd. 
Hawthorn. E.2.Vic — Telephone 81 0294. QLD: GRADWELL & CO. PTY. LTD. 42 Grenier St., Valley. Brisbane — 
Telephone 5 4881 S.A. : RADIO & ELECTRIC WHOLESALERS LIMiTED. 10-12 Orsmond St., Hindmarsh — Telephone 
46 4041. W.A.: SIMON HOLMAN & CO. 10-12 Southport Street, Leederville. Telephone 8 2271. TAS.: W. & G. 
GENDERS PTY. LTD. HOBART 2 7201 — LAUNCESTON 31 2511. ALSO DEVONPORT AND BURNIE. 
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DIRECT VIEWING 
3D X-RAY SYSTEM 

Since Roentgen produced the first crude X-ray pictures over 
70 years ago, the technique has been vastly improved and 
its use extended into many spheres. First in medicine and 
later in industry, X-rays have served mankind in more ways 
than most people would .ever imagine, The latest techno¬ 
logical breakthrough promises even greater benefits. 

By Jorma Hyypia 


“Pass a law prohibiting the use cf X- 
rays (in opera glasses at theatres,” pleaded 
a sanctimonious New Jersey assembly- 
man. “Protect yourself with our X-ray- 
proof clothing,” urged a London cloth¬ 
ier. “Burn all Roentgen rays, execute 
the discoverers, and dump all X-ray 
equipment into the ocean where 
fish rather than human beings can con¬ 
template each other’s bones!” ranted a 
London newspaper. Seeing some good 
where others saw only evil, a New York 
newspaper sagely suggested that “X-ra.vs 
might solve the ancient riddle of spirit¬ 
ualism and soul photography. 

German physics professor Wilhelm 
Konrad Roentgen must not have been 
too greatly surprised by such outcries 
after he announced his discovery of X- 
rays in 1895. After all, he had been 
experimenting With a Crookes cat'hode- 
ray tube, and even its inventor Sir Wil¬ 
liam Crookes had been told that the 
cathode rays emerging from his tube 
were probably of the same stuff as the 
ectoplasm that previously had been 
drawn from invisible and mysterious 
voids only through the mouths of spiritu¬ 
alists. 

Such absurdities uttered by the ignor¬ 
ant and superstitious are now little more 
than amusing footnotes on the remark¬ 
able story of X-ray technology. But 
they serve to remifid us that throughout 
history the revolutionary scientific dis¬ 
coveries have all too often earned scorn 
and ridicule before the discoverers rean- 
ed much deserved recognition — sadly 
enough, sometimes only posthumously. 

Not so in the case of Roentgen. The 
mutterings of the foolish were soon 
drowned out by accolades from more 
perceptive thinkers. Not the least of the 
many honours heaped on Roentgen was 
the first Nobel Prize for Physics, 
awarded in 1901. 

In one average life-span since 
its initial discovery, X-rays have pene¬ 
trated deeply into every conceivable area 


of technology and scientific research. Its 
contributions to medicine are familiar 
to all. But many would be surprised to 
learn that X-rays are vital to the pro¬ 
duction of steel, plastics, propellants, 
rubber and scores of other industrial pro¬ 
ducts. They are used in mining, refining, 
paper manufacture, the processing cf 
cement, and in the packaging of con¬ 
sumer products. 

In research laboratories X-rays help 
solve the most difficult of scientific 
problems. X-ray emission spectroscopy 
turns researchers into super-sleuths cap¬ 
able of ferreting the most hidden of 
nature’s secrets from minute amounts of 
material. X-ray diffraction techniques are 
used to “fingerprint” every conceivable 
kind of substance for positive identifica¬ 
tion. 

There are other applications, too 
numerous to list here. Each use would 
provide a fascinating story, but the most 
timely is the development of a truly 
practical device for viewing X-rays in 
true stereoscopic depth. 

X-rays are energy waves of electric 
and magnetic influence falling into a 
more or less clearly defined area of the 
total electromagnetic spectrum (figure 1). 
All X-rays have shorter wave-lengths 
than visible light. On the long side they 
merge into the ultra-violet region, on 
the short side into gamma rays. The total 
X-ray spectrum extends from wave¬ 
lengths of one one-hundred-thousandth 
of a centimetre down to about one 
1,000 millionth of a centimetre. 

X-rays of relatively long wavelength 
are called soft X-rays. These have only 
slight penetrating power and are often 
used to treat disorders on the surface 
or superficial layers of skin tissue with¬ 
out affecting underlying tissues. Hard 
X-rays have relatively short wavelengths 
with high penetrating powers; they are 
used to reach the depths of the body 
without concentrating radiation on sur¬ 
face tissues, 


X-rays are produced when electrons, 
travelling at very high speeds, bombard 
a solid target. The Crookes tube used 
by Roentgen was relatively inefficient. 
By 1913 Dr D. W. Coolidge of General 
Electric’s Research Laboratory had devel¬ 
oped a more efficient tube called the 
Coolidge Hot-Cathode Tube. Basically 
this consists of a tungsten filament 
which, when heated to incandescence, 
produces a cloud of electrons (figure 2). 
High voltage accelerates the electrons 
(by attraction) and causes them to bom¬ 
bard a tungsten target where the X-rays 
are produced. 

The electrons can travel at awesome 
speeds. At 50,030 volts electrons will 
attain a velocity of 77,200 miles per sec¬ 
ond; at 400,000 volts their speed acceler¬ 
ates to about 155,000 miles per second. 
Some specialised super-voltage X-ray 
tubes operate at potentials of millions 
of volts. Enormous, two-million-volt X- 
ray tubes are used to treat deep-seated 
cancers. 

Fluoroscopy and radiography are the 
two basic X-ray techniques used in medi¬ 
cal diagnosis. Fluoroscopy is used for 
visual examination of a patient. The 
X-ray beam passes through the patient 
and strikes a special viewing screen 
coated with a substance which fluoresces 
when subjected to X-rays; in this simple 
manner the invisible X-ray images are 
made visible to the human eye. 

In radiography the fluorescent screen 
is replaced by photographic film which 
produces a permanent picture. The pic¬ 
ture is shadowgram, much like the im¬ 
ages you would obtain by using a spot¬ 
light to cast shadows of opaque and 
transparent objects on to a suspended 
bedsheet. 

There are a number of variations of 
these basic techniques. For example, 
chest X-rays are commonly made by 
projecting an image of the chest on to 
a fluorescent screen where it is converted 
into visible light; this image is in turn 
photographed with a camera. This per¬ 
mits the use of smaller, hence less expen¬ 
sive, film. The technique ds known by 
the tongue-twister name of photoroent¬ 
genography. 

Medical diagnosticians have long been 
accustomed to interpreting the flat, two- 
dimensional X-ray images on fluoro- 
scope screens or radiographs. But it is 
evident that better information could be 
obtained more quickly and surely if the 
images could be seen in full stereoscopic, 
three-dimensional form. The exact loca¬ 
tions of foreign objects in the body could 
be pinpointed more accurately. 
Surgical procedures such as pin¬ 
ning of bones could be done faster. Heart 
catheterisation would be speedier, thus 
reducing risk and discomfort to the 
patient. (Catheterisation involves inser- 
ing a thin tube into a patient’s blood 
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Figure 1 (left) shows the electromagnetic spectrum and the position X-rays 
occupy relative to light. Figure 2 (right) shows the basic principle of X-ray 
generation . Electrons emitted from the cathode are attracted to the positive 
target and strike it with sufficient force to generate X-rayj . _ 
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“The World’s most reliable name for precision tape recorders ” 


PRESENTS A NEW TECHNICAL PERFECTION 

ACTION and SOUND! 

UHER 1000 REPORT—PILOTONE 

A fully professional tape recorder — For sound reporting and "lip synch sound recording." Built in the traditional 
perfection, reliability and quality of the famous UHER 4000 Report L. 

UHER 1000 REPORT P1LOTONE 

Among the many unique features are 

* absolute sound synchronisation for 
motion picture cameras, especially de¬ 
signed for Reporter work * Interrupt- 
able automatic photo electric level con¬ 
trol * Interruptable overload filter 

* Test button for Pilotone level adjust¬ 
able for correction from 0.75 V. to 4 V. 

* Test' button for battery condition 

* Monitoring both straight and off the 
tape. * Continuous stroboscopic speed 
control * Adjustable playback and 
record equalisation (CCIR or NARTB) 

* Electronically controlled drive motor 
—collector less—Temperature control¬ 
led speed governor * 4-way power sup¬ 
ply * low cost operation * simplicity 

* operates in all positions * 


SPECIFICATIONS 

• Single Track (full track), 4 Heads including movie synchro 
pulse p lotone Head. 

• Alignment in diagonal, conforming to DIN standard. 

• Tape Speed 7Vi i.p.s. Frequency response 20-20,000 c.p.s. 
Reel size 5in. 

• Wow and Flutter less than .12 per cent r.m.s. 

• Signal to Noise Ratio 54 db. (NARTB) 52 db (CCIR). 

• Erase suppression: 70 db (1,000 c.p.s.) 62 db (333 c.p.s.) 
Temperature range—10 deg. to plus 45 deg centigrade. 

• 22 Transistors (8 Transistors in electronic speed governor). 

• Power sources: Five 1.5V flash light batteries. 


• Dryfit rechargeable storage battery. 

• Car batteries 6-24V with special charging cable. 

• AC power supply 110-250 Volts using power pack as auto¬ 
matic charger for storage battery. 

• Outputs: Microphone 2mV-120mV microphone with automatic 
level control equal .6mV-36mV. 

• Ratio equals 5mV-380mV. 

9 Phone equals 100mV-600mV. 

• Pilot equals lOOOmV. 

Outputs: 1.55 V at 600 ohms (balanced). 500 mV at 
15 K ohms. 

© Pilotone Signal equals 0.4mV. 



ATTEAM 


PTY. 


Order now! To ensure early delivery. 

First shipment 

expected by early February, 1968. 

Limited stock 

available only! 



ATIMM 


PTY. 

LTD. 


Sole Authorised Australian Importer 

5 McLaren st., north Sydney. 


Available in all States from 

N.S.W.: Atram Pty. Ltd., 5 McLaren Street North Sydney. 
Telephone: 92-4177 (4 lines): 

N.S.W.: John Border, Photographic Pty. Ltd., 175 Liverpool 
Street, Sydney. Telephone: 26-1106. 

N.S.W.: Tomlins Radio 528A Liverpool Road, South Strathfield. 
Telephone: 642-4215. 

N.S.W.: Milverson (Chatswood) Pty. Ltd., 399 Victoria Avenue, 
Chatswood. Telephone: 41-2121. 

VIC.: Atram Pty. Ltd., 28 Wellington Street, St. Kilda. 

Telephone: 51-4466, 51-4577. 


authorised UHER Agents: 

S.A.: Kallin Distributors (Wholesale) Pty. Ltd., 

140 Gawler Place, Adelaide. Telephone: 8-7171 (11 lines). 
W.A.: Alberts TV plus Hi Fi Centre Pty. Ltd., 

282 Hay Street, Perth. 

Telephone: 21-5004. 

N.T.: N.T. Musical and Electrical Wholesale Pty. Ltd. 

54 Cavenagh Street, Darwin. 

Telephone: 3072. 

OLD.: A. E. Harr old Pty. Ltd., 

123-125 Charlotte Street, Brisbane. 

Telephone : 31-3081 (10 lines). 
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vessel and running it into the heart; a 
dye or fluid opaque to X-rays is injected 
into the heart through the tube so that 
the cardiologists can observe its move¬ 
ment through the heart valves, vessels, 
arches and chambers on a fluoroscopic 
screen.) 

Although it took about seventy years 
to develop a truly practical 3D X-ray 
system, the principle and its medical 
applications were known long ago. Only 
three years after the discovery of X-rays 
by Roentgen, Sir J. Mackenzie Daviid- 
son suggested the application of stereo¬ 
scopy to X-ray work. He went so far as 
to apply these methods to the location 
and removal of bullets, shrapnel pieces, 
needles and other foreign objects from 
the body—even from the eyeball. 

Davidson made his stereo-radiograms 
by making ,an X-ray picture of the 
patient in the usual way, and 
then making a second picture after 
moving the X-ray tube horizontally for 
a distance of about 21 inches. When 
the pair of radiograms were viewed with 
suitable optical viewers, the image was 
seen in full three-dimensional perspect¬ 
ive. In time, other workers developed 
specialised stereo X-ray devices. One was 
the so-called Bromley Eye Localiser 
which permitted location of foreign 
bodies in the eve within 0.5 millimetre 
of their actual locations. It was used 
extensively during World War II. 

Davidson is also credited with suggest¬ 
ing and building the first stereo fiuoro- 
scope with which it was possible to visu¬ 
ally observe three-dimensional X-ray pic¬ 
tures on -a fluorescent screen. His equip¬ 
ment required the use of two X-rav 
tubes positioned side by side to provide 
the two viewing points necessary for anv 
stereo effect. He invented an automatic 
switching device which energised each 
tube separately, and a synchroni- 
sable rotating shutter that was held in 
front of the eyes of the observer. By 
means of this arrangement, the left eye 
saw onlv the image produced by one 
of the X-rav tubes, and the right eve 
saw only the image produced by the 
second tube. By rotating the shutter and 
operating the switching device quite 
rapidly, the observer saw what appeared 
to be continuous action — in much the 
same wav that motion picture frames 
merge, through persistence of vision, into 
apparently smooth and continuous action. 

Davidson’s stereo fluoroscope never 
became very popular. The hand-held 
shutter viewer was inconvenient to use. 
Moreover, the image probably could not 
be made bright enough without subject¬ 
ing the patient to unduly high levels of 
radiation. However, there’s no question 
but that Davidson had hit on a sound 
principle for stereo fluoroscopy; the most 
modern equipment is basically a refine¬ 
ment of Davidson’s device. 

In 1966 General Electric Company in¬ 
troduced new equipment which the firm 
Hescribes as a “breakthrough in X-ray 
fluoroscopy.” It is the first commercially 
available unit for 3-D viewing. No 
special viewers need to be worn by the 
observer. Observations can be made in 
a normally lighted hospital examination 
room. In addition to direct viewing, 
rapid-sequence motion pictures can be 
made of the subject, and a non-stereo 
image can be projected on to a TV 
monitor screen. It can be added to any 
existing non-stereo fluoroscope equip¬ 
ment made bv the company. 

Figure 3 shows the optical system of 
the Stereo Fluoricon. Instead of using 



struct an image-intensifier, the medical 
profession probably would have had a 
truly usable stereo fluoroscope decades 
ago. But it was only many years later 
that the noted Dr Irving Langmuir, work¬ 
ing at G.E.’s Research Laboratory, de¬ 
vised the first image-intensifier tube. 
And it wasn’t until the 1940s that elec¬ 
trical equipment manufacturers began to 
seriously develop efficient intensifies. 

After the X-ray beams pass through 
the body of the patient (figure 3) they 
strike a fluorescent screen on the lower 
end of the intensifier tube. The visible- 
light image produced on the screen acti¬ 
vates a layer of electron-emitting (photo 
cathode) material placed against it. The 
quantity of electrons emitted at any given 
point of the photo cathode is dependent 
on the intensity of the visible light strik¬ 
ing that point. This variable-density 
beam of electrons is driven to the other 
end of the tube by high voltage which 
greatly accelerates the electrons. The 
speeding electrons strike a second phos¬ 
phor screen where they re-create the 
original image, but with considerable 


NON-POLARIZED 

-LIGHT 


Figure 3 (above) 
shows the major 
components and the 
layout of the 3D X- 
ray system. Note the 
dual focal spot X- 
ray tube. Figure 4 
(right) shows details 
of the polarised fil¬ 
ters used to separate 
the right and left 
hand images and 
direct them to right 
and left eyes respec¬ 
tively. 


two X-ray tubes as did Davidson, the 
G.E. equipment uses a single tube hav¬ 
ing two cathodes about two inches apart. 
Electrical pulses fire each cathode se¬ 
quentially so that one X-ray beam passes 
through the patient every 1/60 second. 
Because the two beams are slightly 
separated, each produces an image of 
the body structure from a slightly dif¬ 
ferent angle, just as our eyes do in nor¬ 
mal vision. 

If Davidson had known how to con- 



increase in brightness. The image is 
somewhat reduced in size, but it is re¬ 
magnified to usable proportions by a 
system of optical lenses. 

Incidentally, the viewing mirror shown 
in figure 3 is an ordinary plane mirror. 
It serves no other function except to 
beam the images into the direction of 
the observer. 

Davidson’s clumsy, hand-held mech¬ 
anical shutter has been supplanted, in 
the Stereo Fluoricon, with an optical 


FOR SALE 

DIGITAL COMPUTER 

$ 2,000 


A used punch card processing computer with associated equipment, suit¬ 
able for instruction or experimental work, weighs five tons. Will be sold 
complete or as separate units. 

For further information, call, phone or write to: — 

HARE & FORBES PTY. LTD. 

180 George Street, Parramatta 
N.S.W. 2150 


635-9947 


635-6096 
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ELECTRONIC =®= KITS 



For the first time r a completely pre¬ 
tested Playmaster 116 & 117 Guitar 
Amplifier Kit. 

With our method, success is guaranteed. We 
pre-test each amplifier and supply an individual 
test certificate which certifies that the following 
measurements have been carried out. 

1. Power output at dipping point (full nm power) 

2. Input sensitivity for maximum power output. 

3. Square wave check for stability. 

4. Frequency response. 

5. Hum and noise. 


ALL YOU NEED IS A SOLDERING IRON AND LONG NOSED PLIERS. 
You resolder certain connections aided by a simple diagram. 


PURCHASE THIS 


ONE HOUR LATER YOU CAN PLAY THROUGH 



For 

Lead and Rhythm 
4 x 12 UA. MSP 

For Bass 
4X21 M2, MSP 


PLAYMASTER 116 (40 watt) price $140 inc. sales tax 
PLAYMASTER 117 (60 watt) price $160 inc. sales tax 
TYPE SE/LG (lead and rhythm) $116 inc. sales tax 
TYPE SE/BG (bass guitar). $120 inc. sales lax 

Union requested otherwise, goods (fully Insured) will bo forwarded Freight Collect nearest Hallway Station 



ORDER FORM 

to ELE0TRONIC KITS 

P.0 Box 48 
Thornbury, 3071 
VICTORIA 


... PLEASE SUPPLY 

(Tick appropriate square) 

□ 116 $140 inc. SALES TAX 

□ 117 $160 inc. SALES TAX 

□ SE/LG $116 inc. SALES TAX 

□ SE/BG $120 inc. SALES TAX 
ENCLOSED CHEQUE □ M.O. □ 

NAME. 

ADDRESS. 

.STATE .... 
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hutter consisting of two polarising fil¬ 
ers. The first of these filters, the “pola- 
iser,” is located directly over the image 
ntensifier tube. It is stationary, and con¬ 
sists of two semi-circular filters mounted 
ogether so that the optical planes in one 
lalf are at right angles to those in the 
>ther halif. Figure 4 shows this diagram- 
natically. 

(The naked eye perceives no lined grid 
n the actual filter; the lines merely in¬ 
dicate the planes of optical activity.) 

When light emanating from the image 
ntensifier passes through the split filter, 
It is “polarised” in one of two directions, 
depending on which half of the filter it 
^oes through. Thus the light waves 
ransmitted by each half vibrate at 90 
degree angles to each other. 

The second filter—called the analyser 
—is made to revolve. Unlike the pola- 
riser, the analyser has its optical planes 
oriented in one direction only. As shown 
in Figure 4, when the analyser is lined 
up with either half of the polariser, 


the eyepoint (or Ramsden disc); this is 
located just above the eyepiece of the 
microscope. The pupil of the eye must 
be placed at this eyepoint level to re¬ 
ceive light from all parts of the micro¬ 
scope field. 

In a binocular microscope, there are 
two eyepieces, each producing its own 
eyepoint at the same distance from the 
instrument. 

Now imagine that the optical system 
of the microscope were to be gradually 
altered so that the two eyepoints could 
be moved further and further away from 
the instrument. The pupils of the eyes 
could then be positioned further and 
further away from the instrument, and 
will still see the entire field of view. 

This, in effect, is what i s done by the 
Stereo Fluoricon. The eyepoints have 
actually been moved to about two feet 
from the instrument. Thus each eye of 
the observer will see only one of the 
somewhat divergent polarised beams of 
light, much as he would see the separate 



Figure 5. The complete layout of the 3D X-ray system. Note the cine 
camera, TV camera, and TV monitor. The TV monitor does not present 
a 3D image, but is a useful addition to the system. 


light waves can pass through both filters 
—through the similarly oriented portions. 
Light emerging from the section of polar- 
riser having its optical planes at right 
angles to those of the analyser is blocked 
by the analyser. 

As the analyzer rotates 90 degrees, 
the formerly transmitted light is blocked, 
and the previously blocked light is 
transmitted. In this manner X-rays 
originating at the two cathodes of the 
X-ray tube are sequentially passed 
through the optical shutter system to the 
eyes of the observer. 

Perhaps the most puzzling aspect of 
the system, to the uninitiated, is to 
understand why both eyes do not see 
both of the polarised images. To obtain 
the stereo effect, the left eye must see 
one of the images, and one only; simi¬ 
larly the right eye must see only the 
other image, as produced by the second 
cathode of the X-ray tube. 

The optical system of the Stereo 
Fluoricon can be visualised as a giant 
microscope, but not in the sense that an 
enlarged' image is the objective as in the 
case of an ordinary microscope. Think 
in terms of a microscope only in re¬ 
lation to optical paths, not magnification. 

Those familiar with the operation of 
ordinary microscopes realise that the 
light rays emerging from the microscope 
converge to a small circular disk called 


light beams when using a binocular 
microscope. 

In this case the eyepoints, or Rams¬ 
den discs, have diameters of about 4 
inches—far greater than the near pin¬ 
points produced by an ordinary micro¬ 
scope. This is an advantage because it 
eliminates the need to position the head 
(eyes) too critically to a limited position; 
the average eye separation permits 
lateral movement of about 2 } inches be¬ 
fore either eye begins to move out of 
its proper viewing area. 

To make the Stereo Fluoricon a truly 
versatile instrument, G.E. has made pro¬ 
vision for use of a synchronised motion- 
picture camera, and of a TV camera 
which can relay the X-ray image to a 
TV monitor. The positions of these two 
cameras, and the basic synchronising 
circuits are shown in figure 5. 

If the superstitious and ignorant people 
living back in Roentgen’s day had been 
able to obliterate the discovery and 
thwart the use of X-rays, technology and 
medical advances would have been 
greatly retarded. Fortunately this did 
not happen. And although X-rays never 
did do much to advance the cause of 
spiritualism, it is safe to say that except 
for the penetrating and revealing magic 
of these mysterious rays, millions of 
ailing human beings would not have the 
ghost of a chance for survival. ^ 


IMPORTED SPEAKER ENCLOSURES — 
HANDCRAFTED TEAK/WALNUT FINISHES! 

A wide range of “Sonics” multiple speaker 
systems is now available . . . budget con¬ 
scious music lovers and tape enthusiasts 
wishing to upgrade their speaker systems 
will appreciate the excellent value of these 
beautifully finished oiled teak/walnut en¬ 
closures. Mail orders will be carepacked and 
despatched anywhere. All “Sonic” systems 
are 8 ohms impedance. 



MODEL AS-60E. 18% in. x 123/e in. x 5 in. 
$27.50. An excellent slim pro¬ 
file enclosure for a modest <fcO*7 CIA 
outlay. Inc. Sales Tax .OU 

MODEL AS-61. A slimline 5 speaker system 
with four bass/mid range units and a 
tweeter. Enclosures are only 4 V 2 in. deep — 
ideal for bookshelf installations. Will handle 
up to 20 watts music power. Size is 21% 
in. x 17% in. x 4% in. 

Legs are detachable. Inc. CA 

Sales Tax 3>wt) a DU 

MODEL AS-302. A 2 speaker system with 
a 12 in. woofer and a horn type tweeter. 
Frequency response is ex¬ 
tremely wide. Inc Sales QQ 

MODEL AS-63. The AS-63 is a special book¬ 
shelf size speaker enclosure with a 6 V 2 in. 
floating suspension woofer and a horn type 
H.F. unit. Although only 14V4 in. x 9V8 in. 
x 8% in. reproduction is excellent; used with 
more elaborate speaker systems a magnifi¬ 
cent “spread" of stereophonic 
sound becomes available. Inc. CA 

Sales Tax . 

See and hear "Sonics” enclosures at Encel 
Stereo Centres in Sydney or Melbourne . . . 
they're exceptionally good value at these 
low Encel prices! 



NEW ZENZA BRONICA CAMERAS 

Many enthusiastic photographers prefer a 
2Va square single lens reflex; only _ Zenza 
Broncia ha$ incomparable Auto-Nikko’r Lens 
equipment and a TTL exposure meter. Use of 
a focal plane shutter reduces the price of 
supplementary lenses considerably. The new 
model S2 Bronica has a detachable film back 
enabling change of film in a few seconds 
and is attractively priced at $319 complete 
with f2.8 75 mm. lens. The model C2 sells 
at only $249. Both prices include sales tax. 
Encel Electronics Pty. Ltd. is the Australian 
Agent for Zenza Bronica. Ask for prices 
on the multitude of supplementary lenses 
and accessories. Encel prices are less than 
half U.K. prices and less than two-thirds 
U.S. prices for identical cameras. 

MODEL S2—$319 including Sales Tax. 

MODEL C2—$249 including Sales Tax. 



ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2$M Building 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 294563. 294564. 

‘Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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A Simple Monophonic (single-note; 



The instrument can be built to craftsman 
standards — or from scrap materials , as 
was our prototype. The circuit is simple 
but is capable of elaboration. 


You can treat it as a constructional exercise, build it as an 
instructional toy for a child, or feed it through an amplifier 
and use it as a gimmick instrument for a musical combo! 

by Leo Simpson 


Gadgets like the one featured here are or double pitch, by varying harmonic 
commonly described as “one-note content, attack, decay and by introducing 
organs” or “monophonic organs.” The vibrato, tremolo and/or glissando, it is 
adjective signifies that only one note possible to achieve passable imitations 
can be played at a time; the noun is of a whole range of other musical sounds, 
based primarily on the fact that the Imitative instruments of this type are 
note is sustained, as in an organ, rather commonly used by club pianists and 
than percussive, as in a piano. We have small dance groups seeking to increase 
elected to use the term “monophonic the range of sounds available — with- 
organ” in this article, partly because out the complication of employing addi- 
it is a recognised one and partly because tional musicians! 

it sounds rather better than a “one-note” While all this is so, it is true that 

or “one-finger” something-or-other. the inability to play even simple chords 

Monophonic organs owe their basic is a serious limitation of any monophonic 
simplicity to the fact that they involve instrument and a common reaction of 
only a single tone generator, which pro- would-be constructors is to ask whether 
duces the appropriate frequency when a monophonic instrument circuit can be 
any given playing key ds depressed. If modified to play normal chords without 

two or more keys are depressed simul- going to too much additional complica- 

taneously, only one note sounds — tion. 
usually the note highest in the scale. In fact, it can’t. 

The fact that only one tone generator If an instrument is to play chords, 

is used means normally that only a very h must have a tone source available 

simple switching function is necessary to each note on the keyboard— either 

beneath each playing key. In the instru- an oscillator, or .a frequency divider 
ment described here, a single make-and- operating in conjunction with an oscil- 
break contact is sufficient to initiate lator. If frequencies are to be doubled 
oscillation in the tone generator and or halved, to achieve what organists 
simultaneously to determine the output refer to as 4ft, 8ft and 16ft<voices, sepa- 
frequency. One set of contacts is com- rate provision has to be made for each 
mon to all keys. note on the keyboard; it is not practical 

A still further point is that the out- to halve or double all frequencies in 
put from a single tone generator can a chord by passing them through a single 
be modified in various ways to give a halving or doubling circuit, 
range of tonal effects, with a minimum Again, it may well be necessary to 

of additional circuitry. It is possible to provide a more complex switching func- 
add simple supplementary circuits to tion beneath each key. 
divide and multiply the original fre- The end result is that an instrument 
quency -and even to control “attack” and capable of playing chords — and worth 
“decay.” We may be able to make sug- the cost and effort of building it — is 
gestions along these lines in a future by nature a fairly complex piece of 
issue. equipment. It must be considered, not 

In fact, some commercial instruments, so much as an elaboration of a mono- 
based on the monophonic principle, phonic device, but as an abbreviated 
make very extensive use of supplemen- electronic organ, with most of the 
tary circuits to modify the basic signal attendant complications, 
and to achieve a whole range of imi- We are planning to take a closer look 

tative effects. By selecting half, natural at both monophonic and chord-type 
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instruments, in the hope of coming up 
with designs which will appeal to would- 
be constructors and) musicians. In the 
meantime, the one described here is 
prompted partly by the proximity of 
Christmas and partly by a desire to 
come up with something really simple. 

Our original thought, in fact, was to 
go out and buy a toy piano and to 
substitute electronic circuitry for the 
original mechanism. However, in most 
of these toys, the black notes are merely 
painted on and the range of tunes that 
can actually be played is very limited. 
We decided therefore to start from 
scratch and provide a keyboard contain¬ 
ing a full chromatic octave and, pre¬ 
ferably, enough notes beyond one octave 
to permit a much wider range of tunes 
to be played 

Built up as a toy, the instrument as 
shown can have a genuine instructional 
value. Alternatively, built to better 
mechanical standards, and perhaps with 
a couple more notes thrown in, it can 
serve as a usable gimmick instrument. 
We have adopted a particular and, as 
far as we know, original method of 
construction but readers can please them¬ 
selves whether they follow suit. It is 
the kind of project which lends itself 
to any amount of individual ingenuity! 

As we have said above, this unit uses 
a single-tone generator which, in our 
case, is a simple relaxation oscillator 
featuring a unijunction transistor (UJT). 
Really, the name “transistor” is some¬ 
thing of a misnomer since the UJT has 
a quite different structure to that of a 
conventional two-junction transistor. 

Actually the UJT is better likened to 
a diode in which one electrode has been 
provided with two contacts with variable 
resistance between them. These two con¬ 
tacts are known as base-one and base- 
two (B1 and B2); the other diode elec¬ 
trode is referred to as the emitter. The 
UJT has in fact been called a “double¬ 
base” diode. 

As far as use in a relaxation oscillator 
is concerned, the important characteristic 
of a UJT is as follows: In UJT’s with 
N-type bases, virtually zero current 
flows through the reverse-biased diode 
from the emitter to base-1, which is 
normally through a resistor connected 
to the negative side of the supply, until 
the emitter voltage rises to a certain 
value between the Bl and B2 voltages. 
B2 is normally connected to the positive 
side of the supply. 

Reference to the circuit diagram will 
show how this characteristic is employed 
to obtain a relaxation oscillator. The 
capacitor connected from the emitter to 
the negative side of the supply is charged 
through the resistance consisting of a 
3.3K resistor, a 50K trim potentiometer 






Organ. 




and the resistor string for the notes. 
When the voltage across the capacitor 
rises to a certain value, as described 
above, the emitter base-1 resistance de¬ 
creases suddenly (i.e., the UJT is for¬ 
ward-biased) and discharges the capaci¬ 
tor. The cycle repeats for as long as the 
circuit conditions are maintained. Thus 
a sawtooth waveform is generated across 
the capacitor and a train of positive 
pulses appears across the base-1 load 
resistor. 

The frequency of the signal from the 
oscillator depends on the time constant 
of the capacitor iiv the emitter circuit 
and the resistors in series from the posi¬ 
tive supply to the emitter. Thus the re¬ 
quired frequency for the notes in the 
chromatic scale (or the diatonic scale) 
can be obtained by selecting the total 
resistance in the series circuit. 

The keying is arranged so that de¬ 
pressing a key sets the resistance at a 
certain value, with the lowest note select¬ 
ing the highest total resistance. Higher 
notes use less than the total number of 
resistors in the string. Thus, if more 
than one key is depressed simultane¬ 
ously, only the highest note will sound. 

An important characteristic of the 
circuit is that, when no notes are de¬ 
pressed, there is no output signal. This 
makes it possible to use a simple make- 
and-break switch function beneath each 
playing key. Some other types of oscil¬ 
lator tend to “keep going” at some odd 
frequency between notes and require the 
use of a dual switching function—one to 
switch the oscillator off and on and 
another to set the desired frequency. 

KEY TO DIAGRAM: 

A Lid, 10” x 8” x k”, with cut-out 
to suit speaker. 

B Key stop , 9k” x Ik” x k”. The 
Ik” depth should be adjusted to 
hold the keys horizontally. The 
lower edge should be faced with 
felt. 

C Black keys, black section 2k” 
long. 

D White keys, 5k” long overall. 

E Clamp, 9” x 1” x k”. 

F Printed board, 6” x 9”, with pat¬ 
tern as on wiring diagram and 
with 16 slots, 2k” long, equally 
spaced. 

G Key stop, 9” x 2k” x k”, top faced 
with felt. 

H Common keying contact, 0.010” 
brass, 9” x 5”, suitably bent. 

I Printed board mounting piece, 9” 
x 1” x k” chamfered to k” to tilt 
keys up. 

J Case, 12” x 10” x 3”. Dimension 
marked with asterisk: 2”. 

K Base, 12” x 10” x k”, glued to 
case. 
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hi-fi speakers 



8CX-50 30-22,000 Hz 15 W $31.50 
1 OCX-50 25-22,000 Hz 20 W $48.00 



H-50 HORN TWEETER 

2000-20,000 Hz 15 W $14.75 




6A7 60-16,000 Hz 5 W $7.25 
8A7 50-16,000 Hz 8 W $9.55 


6M-50 200-6,000 Hz 25 W $28.00 
8L-50 37-4,000 Hz 15 W $37.75 


for maximum enjoyment of your 
hi-fi system you cannot do better 
than to select your speaker require¬ 
ments from the range of superb 
‘PEAK’ speakers □ those models 


illustrated above comprise only a 
small part of the available range 
which also includes two and three 
way crossover networks and full 
frequency stereo head phones 


available from your 
retailer 

JRA/59/05/1O/A 


sole adelaide brisbane 

australian hobart melbourne 

agents perth Sydney 

& CO. Prv. LTD 
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Looking dov)n inside the monophonic organ with the lid re¬ 
moved. If the signal is to be fed to an external amplifier, the 
loudspeaker and output stage can be omitted. The switch pro¬ 
vides for off-on and also gives a choice of the octave in which 
the notes will sound. 


More than that, the contacts may have 
to be adjusted so that the frequency¬ 
determining switch is closed for a frac¬ 
tionally longer period than the off-on 
contacts, otherwise the notes may begin 
or end with a “chirp.” 

The circuit has been arranged to use 
standard value components, including 
resistors from the 5 per cent range of 
preferred values. On the simplest level, 
the instrument will probably be near 
enough to acceptable tuning without 
further manipulation of the values. This 
assumes that the O.luF timing capacitor 
is also reasonably accurate and, to this 
end, we would suggest using a new tubu¬ 
lar type with plastic dielectric and pre¬ 
ferably a 5 per cent type. Tuning simply 
involves comparing the highest note with 
the equivalent note on the family piano, 
and adjusting to zero beat with the trim 
pot. With a bit of luck, the rest of the 
notes should be fairly close. 

The tuning procedure can be taken a 
step further by first setting up for the 
top note as described, then adjusting the 
lowest note for correct tune by padding 
the O.luF capacitor or selecting another 
one lower down in the tolerance range. 
By thus setting the lowest note with the 
capacitor value and the highest by nudg¬ 
ing the trim pot, it should be possible 
to set both ends of the range quite 
accurately. 

The third step, which is getting into 
the seriously musical realm, is thereafter 
to “fiddle” the values of the individual 
resistors to adjust the intervals. 

In a more ambitious instrument, these 
matters would have to be examined more 
closely and consideration given to tun¬ 
ing the instrument with a minimum of 
effort to correspond with any piano, 
with which it may happen to be mated. 


constructors can add extra semitones if 
they so desire. At the bottom end, a 
couple more 2.2K resistors would prob¬ 
ably give B-flat and A; at the top end, 
F could be obtained by adding a resistor 
of about IK to the top of the string, 
However, such provision would be out educing the setting of the trim pot as 


of place here. 

However, we did elect to incorporate 
“frequency doubling” and “frequency 
halving” so that it is passible to play 
an octave above and below the normal 
“middle C” octave. This is accomplished 
simply by changing the value of the 
timing capacitor. To do this we used a 
2-polc, 4-position switch which also 
functioned as the off-on switch. To 
ensure that the frequency increases or 
decreases by a factor of two, when 
changing octaves, the capacitors should 
ideally be exact multiples of each other. 
This can be arranged by selecting indi¬ 
vidual capacitors and shunting where 
appropriate. 

The positions of the switch could 
perhaps be labelled 4ft, 8ft and 16ft and 
also “Off.” 

While we have included enough notes 
to give a reasonable looking keyboard 
and to play simple melodies, individual 


necessary. 

As described above this simple UJT 
oscillator is all that is required to gene¬ 
rate the necessary tones, which could 
then be fed to an amplifier and speaker. 
The signal can be taken from the junc¬ 
tion of the emitter and timing capacitor 
via a 1M resistor with a suitable capa¬ 
citor, say 470pF, to bypass the higher 
harmonics to the negative side of the 
supply or “ground.” If the amplifier does 
not have a DC blocking capacitor to 
its input stage, a 0.047uF capacitor 
should be connected in series with the 
1M resistor. Extra tonal variation can 
then be had using the tone controls of 
the amplifier. 

We elected to incorporate a simple 
amplifier in the instrument to make it 
self-contained. The amplifier consists of 
two transistors operated in a “switching” 
mode. Transistor T2 has its base con¬ 
nected directly to B1 of the UJT and 


PARTS LIST 


iiiuiiHiiiiiiiiiitiiiitiiiiHiiiinimitmiuiiiftiiiiiiiHmitiiiiiiiiiiiiiiiiiiiuiitiiiifimtimimimmiiiimiiiiiiimiiiiitiiiitimiiiuim 


1 Piece of unetched copper lamin¬ 
ate, 6 inch by 9 inch. 

1 2N2646 or 2N2160 unijunction 

transistor . 

1 BC108, 2N3565, etc. 

1 AC128, AS128, etc. 

1 0.47uF low voltage ceramic or 

plastic dielectric capacitor . 

1 0.2 (two 0.1) L.V. plastic dielec¬ 

tric capacitor. 

1 O.luF L.V. plastic dielectric 

capacitor. 

1 .05 uF L.V. plastic dielectric 

capacitor, (.047 plus shunts). 

1 50K trimming pot. 


Resistors (half watt, 5 per cent 
tolerance): 2 x 3.3K, 3 x 2.7K, 7 
x 2.2 K, 1 x 1.8K, 4 x 1.5K, 1 x 
1.2K, 2 x 68 ohm. 

1 Rotary switch, 2-pole, 4-position . 
1 Aluminium bracket to mount rotary 
switch. 

1 15-ohm speaker, 4 inch diameter 

or oval type. 

1 9-volt battery, Eveready 2761 or 
similiar. 

Miscellaneous: 

Set of piano keys, timber for case , 
contract adhesive, covering material, 
hook-up wire, woodscrews, glue, 1 
knob, felt, etc . 
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bsr. McDonald 
4-SPEED AUTOMATIC 
TURNTABLE 


DYNAMICALLY 
BALANCED TONE ARM 
WITH PRECISION 
TRACKING FORCE 
ADJUSTMENT 


SIX-POSITION FUNCTION 
SELECTOR WITH 
AUTOMATIC FM 
STEREO MODE 


SLOPING 
CONTROL PANEL 


EMPIRE BOB 
MAGNETIC 
'STEREO CARTRIDGE 
WITH DIAMOND 
STYLUS 


STEREO BALANCE 
CONTROL 


SCULPTURED 
Foiled walnut 
CABINET 


STEREO INDICATOR 
LIGHT 


CONTOUR SWITCH- 
RESTORES BASS 
AT LOW VOLUME 


SPEAKER DfcFtAT SWITCH 
>AND HEADPHONE JACK FOR 
PERSONAL LISTENING 


TELEX STEREO 


HEADPHONES 


TELEX 

SERENATA 


SPECIFICATIONS 

Frequency Responso: 20- 
20.000 cps 

Sensitivity: 92 db SPL/mw 
Impedance: designed to operate 
from 3-16 ohm output 
Maximum Continuous Power 
Input: 2 watts 

Distortion: at Normal Listening 
Level less than Vi% 

Weight: (less cord) 16 oz. 

Cord Length: 8 ft., detachable 
Color: Dark Brown and Beige 


TELEX 

ADJUSTATONE 


SPECIFICATIONS 

Frequency Response: 10- 
15.000 cps 

Sensitivity: 100 db SPL/mw 
Impedance: designed to operate 
from 3-16 ohm output 
Maximum Continuous Power 
Input: 10 watts 

Distortion: at Normal Listening 
Level less than 1% 

Weight: (less cord) 12 oz. 

Cord Length: 8 ft. 

Color: Charcoal Gray 


TELEX 

COMBO 


SPECIFICATIONS 

Frequency Response: 10- 
15.000 cps 

Sensitivity: 100 db SPL/mw 
Impedance: designed to operate 
from 3-16 ohm output 
Maximum Continuous Power 
Input: 10 watts 

Distortion: at Normal Listening 
Level less than 1% 

Weight: (less cord) 12 oz. 

Cord Length: 8 ft. 

Color: Brown 


TELEX ST-10 
STEREO TWIN 


SPECIFICATIONS 

Frequency Response: 16- 
15.000 cps 

Sensitivity: 95 db SPL/mw 
Impedance: designed to operate 
from 3-16 ohm output 
Maximum Continuous Power 
Input: 2 watts 

Distortion: at Normal Listening 
Level less than 2% 

Weight: (less cord) 11 oz. 

Cord Length: 8 ft. 

Color: Brown 


TELEX ST-20 


SPECIFICATIONS 

Frequency Response: 16- 
15.000 cps 

Sensitivity: 95 db SPL/mw 
Impedance: designed to operate 
from 3-16 ohm output 
Maximum Continuous Power 
Input: 2 watts 

Distortion: at Normal Listening 
Level less than 2% 

Weight: (less cord) 12 oz. 

Cord Length: 8 ft. 

Color: Rich, warm two-tone Brown 


New! 


kardon 


ID SC-6 


RECEIVER: 

POWER OUTPUT—50 watts IHF 
POWER BANDWIDTH—17 to 23,000 Hz IHF 
FREQUENCY RESPONSE—20 to 23,000 Hz ±ldB at full 
rated power 

DISTORTION—less than 1% 

USEFUL FM SENSITIVITY—2.9 M v IHF 
FM IMAGE REJECTION—better than 40 dB 
MULTIPLEX SEPARATION—30 dB 
AM SENSITIVITY-50 M v/meter 
AM SELECTIVITY—10 kHz bandwidth at 6 dB points 
TURNTABLE: 

BSR/McDonald 4-speed automatic turntable with Empire 


MODEL SC-6 SPECIFICATIONS 

808 magnetic stereo cartridge and diamond stylus. Turn¬ 
table features low mass, dynamically balanced tone arm 
with vernier adjustment • cueing and pause control • 
automatic tone arm lock • dynamically balanced, shielded 
4-pole motor • exceptionally low flutter and wow • hand¬ 
some satin black and brushed aluminum finish 
FRONT PANEL CONTROLS: 

On/Off-Volume 
Contour switch 
Bass and treble controls 
Speaker balance 

Six-position function selector switch 
Stereo headphone jack 


Speaker system defeat switch 
Flywheel action station selector 
Stereo indicator light 
D’Arsonval tuning meter 

REAR PANEL CONNECTIONS: 

Stereo tape/aux. input 
Stereo tape output 

Universal speaker terminals, phase orient 
AM/FM antenna inputs 
AC convenience outlet 

DIMENSIONS AND SHIPPING WEIGHT: 

18V4" W x I6V4" D x 8 Vi" H; 32 lbs. 


ALL THESE WORLD'S BEST PRODUCTS - SOLE AGENTS FOR AUSTRALIA 

RECORDED MUSIC SALON 
23 Collins Street 
Melbourne 


TRUE FIDELITY 
C. Pinczewski 
Tel.: 63-6257 


All Solid-State 


STEREO COMPONENT MUSIC CENTER 
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is normally “cut-off” until the UJT con¬ 
ducts. The pulses across the B1 load 
resistor drive T2 into saturation, causing 
the base of T3 to be taken toward the 
potential of the negative supply; it, too, 
conducts heavily, thus delivering audio 
signal to the 15-ohm speaker. The 68 
ohm resistor in the collector load of 
T2 and the 0.47uF capacitor form an 
integrating network which smooths cut 
to some degree the pulses from T2. 

Operating as a pulsed rather than a 
linear amplifier, it delivers adequate 
acoustic output from modest transistors 
and a minimum number of parts. No 
volume control is provided but, if con¬ 
sidered necessary, a low value 
potentiometer could be wired into the 
loudspeaker output circuit. 

As mentioned at the head of the story, 
we built our prototype organ from odd¬ 
ments—including a handful of old 
wooden piano keys which one of our 
staff members brought to light; these 
were cut down to the dimensions indi- 


3.3K 2.7K 2.7K 2.7K 2.2K 2.2K 2.2K 2.2K 2.2K 2.2K I.8K I.5K I.5K I.5K I.5K I.2K 


2N2646. 2N3565. 


d 


TO «-AWV- 

AMPLIFIER 

Slo 


3 - 3K 2N2160,etc. BCI08,etc 


ACJ28. 

AS128.etc. 


E/TV 82 


f (i 1. 
l m 



11 5 OHM 

SPKR. Sib 


s, 


In 


T 

i 9V 




MONOPHONIC ORGAN 


■G" O 


|/Em/ 17 



Above: The circuit of the monophonic organ. 
Readers who do not require the amplifier sec¬ 
tion can feed the signal to an amplifier, via a 
IM resistor from the emitter of the UJT. A 
470pF capacitor could be used to bypass the 
high harmonics to “ground”. Both the 1M 
resistor and 470pF capacitors are shown dotted. 
The octave switching feature could be treated 
as optional but an off-on switch is still required. 

Left: This shows the principal part of the 
printed board. The slots for the keys are 2\” 
long. Not shown is the complete resistor string 
which stretches across the complete board as 
shown in the photograph of the internal details 
of the organ. The blue overprint indicates the 
wiring pattern. This can be effected by scoring 
with a Laminex knife or similiar tool. 


cated in the drawing. Individual con- can be removed with the aid of a special fession. This is bent as in the exploded 
structors may likewise be able to rustle knife used to cut Laminex, Formica, etc. diagram so that it gives a sliding contact 
up a few discarded keys from a hobbyist Alternatively, one could grind a “tool” and a further degree of spring to the 
friend or a nearby piano dealer. If not, from a hacksaw blade, or use a razor keys. This is also clamped with a piece 
the keys may have to be fashioned from blade or Stanley knife to remove the (Continued on Page 190.) 

scrap wood, using proportions judged required strips of copper, 
from an actual keyboard and painted j n f ac t, if the pattern is scribed first, 
with appropriate black and white carefully and accurately, it can be used 
enamels. . as a guide to cut the slots. We point 

After a good deal of scheming, we out that, in order to use a standard 
came up with the mourning system 6in by 9in board, we spaced the keys 
which is also depicted in the drawing. very slightly closer than is normal. The 
As indicated, the keys are mounted slots were made with an “Abra” tension 
on a standard 6-inch by 9-inch piece file which gives a slot about 1-16in 
of unetched printed wiring board, with wide. One could use a hacksaw blade, 

16 slots cut into one edge. The keys provided it is one that makes a wide cut. 
are mounted, with two round-head screws The printed wiring board carrying the 
in each, to the individual tongues so keys is clamped between two pieces of 
formed, which provides a positive loca- board, approximately 9 x 1 x lin, screw- 
tion for each key and the necessary e d to the bottom of the case. The lower 
springy support. piece of board should be chamfered so 

On the underside, the copper con- that the printed wiring board is angled 
ductor makes contact with the mount- to lift the keys distinctly above the hori- 
ing screws, the front one of which serves zontal. When fully assembled, the keys 
as the contact for its particular key. are pressed down to the horizontal by 
These contacts are insulated from each a piece of board edged with felt and 
other by cutting away the copper to attached to the underside of the lid. 
form what is virtually a wiring pattern. This holds the keys in alignment and 
As shown on the wiring diagram, the un der^ tension, resulting in a quite 
wiring pattern is merely a series acceptable touch. 

of straight lines where the copper lami- The common contact for all keys takes 
nate has been removed in very thin the form of a sheet of O.OlOin “shim” 
strips, about l-32in wide. The copper or “liner” brass, depending your pro- 
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EXCESSIVE RECORD WEAR 



Stylus Pressure Gauge 0-20 Gr. 
balanced, accurate $2.70 (post free) 
cheques and mail orders to: 

GROOVE-GUARD PRODUCTS 
P.O. Bo* 56 WAVERLEY 

N.S.W., 2024. _ 














































Compact, transistorised, low-distortion 


AUDIO SIGNAL GENERATOR 



The transistorised audio generator described in this article 
will deliver sine wave output in excess of IV RMS over a 
frequency range from 3Hz to 300KHz with a total harmonic 
distortion of less than 0.1 per cent, which is considerably 
less than previous valve designs. Included in the design is a 
low distortion metering circuit useful to the upper frequency 
limit of the instrument. 


By Anthony Leo 


Two years ago, in the September, 1965 
issue, we described a compact transistor¬ 
ised Wien bridge audio oscillator for 
use in general audio testing and service 
applications. While not aspiring to be 
the solid-state counterpart of the 1962 
Audio Signal Generator, the oscillator 
did meet the need for a compact and 
versatile audio source. 

The nominal requirements of wide 
frequency range, typically 20Hz to 
lOOKHz, with constant output over the 
frequency range and a minimum of dis¬ 
tortion, hum and noise, were met ade¬ 
quately for an instrument of its general 
class. Actual frequency range of the 
oscillator went beyond the nominal 
lOOKHz, wirth output level constant to 
within ldB, from the lower frequency 
limit of 15Hz to 50KHz, and being 
2-3dB down at 100Hz. The oscillator 


delivered an output of approximately 
IV RMS with a distortion of less than 
0.7 per cent. 

Although the 1965 Audio Oscillator 
was in all respects a practical design, 
it had the disadvantage, common to 
many transistorised Wien bridge oscilla¬ 
tors, that it used a ganged linear carbon- 
track potentiometer as the variable ele¬ 
ment in the Wien bridge. The impedance 
levels associated with conventional bi¬ 
polar transistor circuitry require that 
the resistive element of the bridge be 
used for continuous frequency variation 
and the capacitive elements for range 
switching; with valve designs the con¬ 
verse arrangement is practical and more 
commonly used. 

Significant problems follow the use of 
variable resistors in this class of 'instru¬ 
ment. Firstly, they are not generally 


The front panel layout showing a calibrated dial scale and output 
level meter is pictured above. Frequency range is selected in five mul¬ 
tiplying steps from xl to xlOfiOO . 


available with tolerances as closely de¬ 
fined as those for variable capacitors, 
nor are they available with a resistance/ 
rotation characteristic which would pro¬ 
duce a desirable frequency scale in a 
Wien bridge circuit. In addition carbon- 
track potentiometers are not as reliable 
as variable capacitors in terms of reset 
accuracy, noise and functional life. 

Nevertheless, prompted by requests 
from readers for such an 'instrument, we 
produced the very useful little 1965 
oscillator, mechanical limitations not¬ 
withstanding. However, we were aware 
of the functional limitations of the in¬ 
strument, particularly the envelope 
stability of the output while sweeping 
over a wide range of frequencies. 

“Envelope stability” is a term used to 
describe the stability of the output when 
viewed over a succession of signal 
frequency cycles or, to put it another 
way, over a period of time long enough 
to be evident to the operator. When 
operation of the instrument is disturbed 
by switching between ranges, by a rapid 
frequency sweep, and/or by faulty con¬ 
tact within the resistance elements, the 
output amplitude may take a discernible 
period to stabilise and may actually vary 
in a manner corresponding to damped 
oscillation. 

To a large degree, this behaviour is 
related to the thermal characteristics of 
the thermistor which is commonly em¬ 
ployed as an amplitude-sensitive ele¬ 
ment in the negative feedback line. In a 
valve-type Wien bridge it is normally 
possible to use a thermistor which levels 
the output quite rapidly, added to which 
the use of variable capacitive elements 
obviates contact and balance problems. 
In transistor equipment, on the other 
hand, impedance levels make it much 
more difficult to achieve rapid levelling 
of the output and therefore a good 
envelope characteristic. 

In this new design we have overcome 
the problem of envelope stability to the 
point where it is now comparable with 
that of valve audio generators while 
still using a variable resistance Wien- 
element. We have also been able to de¬ 
velop the design in other directions. 

One factor which has enabled us to 
produce a much improved design is the 
availability of a wire-wound ganged 
potentiometer which promises a large 
order of improvement in terms of oper¬ 
ational life and contact “noise.” The 
potentiometer has a stated tolerance of 
5 per cent, which will improve the dial 
calibration accuracy from unit to unit, 
making it more practical to have a pre¬ 
calibrated dial scale for those who lack 
calibration facilities. Even so, it was not 
possible to obtain a wire-wound pot 
with an exponential rotation/resistance 
law; as a result, the frequency scale is 
not linear, being spread out at the low- 
frequency end and somewhat cramped 
at the high-frequency end. 

(In passing, it may be appropriate to 
mention that the type of 2-gang capaci¬ 
tor, which has been used in past valve 
designs, is no longer available. If these 
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feedback around individual transistors determining element; the simplest is the 
and by the negative feedback path via Wien bridge, although it is not necessar- 


a thermistor. 


designs are to be up-dated, we will be 
faced with the problem of finding a 2- 
gang capacitor with an adequate max./ 
min. capacitance ratio and non-hygro- 

scopic insulation) .. - 

A more suitable thermistor, type R24, quency-determming network. The mini- more 


ily the best from a distortion point of 


To make the amplifier oscillate, posi- view. An alternative but more com- 
tive feedback is applied through a fre- plex network is the Bridged-T; having a 

selective amplitude/frequency 


is now available having a considerably 
larger negative temperature coefficient 
than that of the type previously used. 
This makes the amplitude control circuit 
much more sensitive to small, short-term 
changes of oscillation amplitude. 

Finally, we have added a more elabo¬ 
rate metering circuit to minimise loading 
on the output circuit and the marginal 
distortion which might follow. The 
metering circuit is “average” reading and 
has a flat response to beyond 300KHz 
making possible accurate level indication, 
even at the highest output frequency of 
the instrument. 

In short, we have been able to produce 
an audio generator which has, without 
qualification, a constant output ampli¬ 
tude over a frequency range from 3Hz 
to 300KHz. The total harmonic distor¬ 
tion, hum and noise over the audio range 
is less than 0.1 per cent. 

The basic circuit requirement for an 
RC audio generator is an extremely low- 
distortion amplifier to provide the basis 
of the oscillator, because the ultimate 
oscillator distortion will be largely de¬ 
pendent upon the basic amplifier distor¬ 
tion. Low amplifier distortion is achiev¬ 
ed by the application of local negative 


PARTS LIST 

1 Case 7Ym x 5in x 4in, with wrap 
around front panel. 

1 Veroboard wiring panel, 7in x 4in. 

1 Thermistor , STC type R24 or 
equivalent. 

1 Miniature rotary switch 2-pole, 
5-position. 

1 Meter, 1mA, 200 ohms. 

1 Transformer 240V, 6.3-0-6.3 V, 
150mA. (Ferguson type PF2851 or 
similar.) 

3 Screw terminals, 2 red, 1 black. 

1 150uH R.F. choke. 

TRANSISTORS 

1 SE4010, BC109 or equivalent. 

2 2N3565, BC108 or equivalent. 

3 2N3569. 

1 2N3638. 

DIODES 

4 OA91, IN60A, etc . 

2 EM401, IN3193, etc . 

2 OAZ213 zener diodes. 

POTENTIOMETERS 

1 Dual 50K-50K linear 5 per cent 
wire wound. (See text). 

1 IK linear taper. 


... 

RESISTORS \-wait, 5 per cent. 

1 x 390K, 1 x 330K, 1 x 270K, 1 x 
150K, 1 x 39K, 1 x 33K, 1 x 
22K, 1 x 15K, 1 x 6.8K, 2 x 5.6K, 

3 x 4.7K, 1 x 3.9K, 2 x 3.3K, 

1 x 2.2K, 1 x 1.5K, 2 x 1.2K, 

1 x 560 ohms, 1 x 470 ohms, / x 
220 ohms 1W, 2 x 120 ohms. 
CAPACITORS 

1 x 500uF 25VW electrolytic. 

/ x 500uF 16VW electrolytic. 

2 x 250uF 25VW electrolytic. 

1 x 250uF 15VW electrolytic . 

1 x lOOuF 25 VW electrolytic. 

2 x lOOuF 12VW electrolytic. 

1 x .47 uF 25 V disc ceramic. 

1 x 120pF plastic. 

Capacitors for Wien bridge. (See text.) 

2 x l.OuF, 2 x O.luF, 2 x .OluF, 2 x 
.001 uF, 2 x 82pF. 

MISCELLANEOUS 
Connecting wire , solder, scrap pers¬ 
pex for dial cursor, scrap aluminium 
for wiring board support brackets, 
solder, power flex, cable clamp, nuts 
and bolts, etc. 
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RADIOTRONICS keeps you slightly more than up 
to date with developments in the audio-circuitry, 
radio, electronics and television fields. It covers 
the news, forecasts the breakthroughs,- it’s a 
very useful channel to be tuned to. Published 
quarterly. Annual subscription $2.00. From A.W.V., 
the publishers, only. 


For a free sample copy of the latest 
issue and subscription form, write to 
The Sales Department 
A.W.V. 

Private Mail Bag 
Ermington, N.S.W. 2115 


AMALGAMATED WIRELESS VALVE CO. PTY. 
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characteristic it is better able to reject 
inwanted harmonic (or distortion) fre¬ 
quencies. However, from a practical 
Doint of view, the Wien bridge is more 
suitable in an instrument such as the one 
'eatured here. 

Although the Wien bridge network 
las zero phase shift at a particular fre¬ 
quency its transmission “gain” is less 
:han unity, being 1/3. This means that 
:he amplifier must have ia gain of 3, 
to return the overall loop gain to 
unity. 

Amplifier gain is extremely critical, for 
if the gain is fractionally less than 3 
times, 'oscillation will either not start or, 
having started, will decay; if the gain 
remains at more than 3 times, the output 
amplitude will increase until the limit of 
clipping is Ireaened. In a practical instru¬ 
ment, the amplitude of the output voltage 
is stabilised by making the negative feed¬ 
back, and hence the amplifier’s gain, 
closely dependent upon the actual ampli¬ 
tude of the output voltage. 

The required control of negative feed¬ 
back is normally achieved hy using a 
thermistor in the feedback path. A ther¬ 
mistor has a negative temperature coef¬ 
ficient which means that its resistance 
will decrease as the dissipated power 
within it increases. Since the power 
dissipated by ia resistor is proportional 
to the square of the voltage, (the ther¬ 
mistor resistance will tend, over small 
limits, to vary as the square of the 
voltage making it a very sensitive con¬ 
trol device. 

The capacitive elements of the Wien 
bridge are switched to multiply the fre¬ 
quency range. Five pairs of capacitors 
are required and, for most applications, 
they may be 5 per cent tolerance poly¬ 
ester types. However, for applications 
vVhere improved accuracy in range multi¬ 
plication is required, it would be better 
to use 1 per cent tolerance polystyrene 
capacitors. These were used in the proto¬ 
type to ensure design centre dial calibra- 

. 

Most of the components 
are assembled on a piece 
of Veroboard measuring 
6\ x 3i inches and shown 
here slightly above normal 
size. The board is drawn 
as viewed from the copper 
side , the components being 
actually on the remote side 
of the board. 



This full-face, full-sized view of 
the meter shows the original 
scale, with a decibel scale added 
below it. With care, this can be 
added freehand. 


lions, the capacitors being supplied by 
Ducon Industries Ltd. 

The particular wire-wound potentio¬ 
meter which we have used is a ganged 
50K linear with a stated tolerance of ±5 
per cent for the total winding resistance; 
the tracking difference between the two 
ganged sections is given as ±1 per cent 
over the full range. The 50K value of 
pot allows a 10:1 variation of frequency 
between dial limits. 

The directly coupled amplifier consists 
of four silicon NPN transistors, the input 
transistor being a low noise type. Two 
transistors are used in 'the output stage 
which is an emitter follower configuration 


for minimum output impedance. A tran¬ 
sistor is used as the emitter load in the 
output stage, enabling the DC level at 
the emitter to be set at half supply 
voltage at about 20mA and still provide 
a large emitter load. 

Had a small value passive resistor 
been used as the emitter load, consider¬ 
able power would have been wasted. As 
it stands, that power may be delivered to 
the load connected to the generator out¬ 
put. 

The response of the basic amplifier 
will extend well into the RF region, at 
which point the stability of the amplifier 
is endangered by phase shifts within 
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GENERAL ACCESSORIES 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIM 


proudly announce the opening of a new Show¬ 
room in Sydney's Western Suburbs: at 443 Con¬ 
cord Road, Rhodes. Phone 73-0211. 




SO UNO 


GENERAL ACCESSORIES 


Trade Enquiries Invited 


116-118 CLARENCE STREET, SYDNEY 
443 CONCORD ROAD, RHODES — 73-0211 


Also on display: PLAYER 
CABINETS, TAPE RECOR¬ 
DERS, RECORD CHAN¬ 
GERS, TEST EQUIPMENT, 
HI-FI OUTFITS —SARLON 
FABRICS —and SPEAKER 
ENCLOSURES. 


Please note: GENERAL ACCESSORIES STORES at: 116 Clarence St., City, 
and 443 Concord Rd., Rhodes, are OPEN on SATURDAY MORNINGS. 


We invite you to inspect 
this showroom and see the 
top quality articles on dis¬ 
play. See such brands as 
PIONEER, PLESSEY, ROLA, 
DUAL, GARRARD, GRUN- 
DIG. 
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The power supply components are wired directly 
into the rear of the case, with the two filtered 
DC leads connecting to the basic instrument. 
The power transformer is a very small unit, 
intended primarily for low current transistor 
applications . 


emitter loading transistor is in the 
negative feedback loop, any phase shift 
due to capacitance across it may reduce 
the feedback stability even within the 
operating range of the oscillator. With 
the choke shown the oscillator is com¬ 
pletely load stable. 

The output level (from the generator 
may be set by means of the IK linear 
taper potentiometer, at the same time 
being monitored by the output level 
meter. A 1mA, 200ohm meter has been 
used in -average-reading bridge-recti¬ 
fier configuration. To avoid -metering 
nonlinearity due to the diode character¬ 
istic, a buffer amplifier is used, deliver¬ 
ing the required 1mA with a peak-to- 
peak voltage swing of about 20V. The 
large voltage swing tends to negate vol¬ 
tage/current nonlinearity which occurs 
when a small potential is impressed 
across the diodes. 

A current limiting resistor is included 
in series with the meter and this ? to¬ 
gether with the output voltage limit of 
the meter amplifier, is sufficient to pro¬ 
tect the meter against overload. We 
found it necessary to pad the preferred 
value of limiting resistor in order to 
obtain an exact reading of IV full scale. 
In the absence of meter-calibrating faci¬ 
lities, the specified resistor values should 
be used. 


The scale was derived for 
a Naunton 2-watt wire- 
wound potentiometer ob¬ 
tained from Messrs. Wat- 
kin Wynne Pty . Ltd . 


The available output from the gene¬ 
rator is in excess of IV RMS which 
will cause the meter to read slightly 
more than full scale. This excess will 
allow for variations in thermistor and 
voltage divider resistor tolerances giving 
rise to small output voltage variations 
•from unit to unit. 

As settings of the level potentio¬ 
meter -are rather critical at low levels, 
an additional fixed potential divider has 
been provided. The division ratio is 
approximately 20:1, so that the low 
level output is variable over the range 
0-50mV. The low level output resistance 
is about 1100 ohms while the high level 
output resistance is around 500 ohms, 
both of which should make output 
loading problems rare. 

Power requirements for the generator 
are 22V and 30mA, this is supplied by a 
series transistor regulated mains supply. 
The transformer used has two 6.3V 
windings in series supplying a voltage 
doubler rectifier arrangement. With the 
filtering provided and transistor regula¬ 
tion, ripple voltages are less than lmV 


on 22V. Two zener diodes in series are 
used as the voltage reference. 

We have elected to retain the original 
metalwork and panel layout first used 
for the 1965 transistor audio oscillator. 
Our prototype has been wired on a sec¬ 
tion of “Veroboard” which is attached 
to the front panel using aluminium 
brackets secured by the mounting -bushes 
of both potentiometers. 

Veroboard consists of an insulating 
panel laminated with copper strips to 
which components are soldered. The 
copper tracks or strips must be interrupt¬ 
ed where indicated in the component 
layout diagram, using a large diameter 
drill rotated by the fingers, or, cut using 
a razor blade or some other sharp instru¬ 
ment. 

When soldering components to the 
board, use ia small, low power iron. 
After pushing the component leads 
through the holes in the board, cut them 
off leaving about l/8in which can be 
bent down onto the copper and soldered 
to form a neat, reliable joint. 
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the negative feedback loop. Although 
oscillation would still take place at these 
frequencies, it would no longer be 
governed predominantly by the Wien net¬ 
work but, to an increasing degree, by the 
frequency phase shift characteristic of 
the circuitry as a whole. This condition 
could also affect the operation of the 
oscillator at very low frequency settings 
of the Wien bridge. 

The risk of instability is minimised 
by reducing the amfplifiqr gain, using a 
step circuit, beyond the highest intended 
output frequency, in this case 300KHz. 
The step circuit consists of a series resis¬ 
tor and capacitor, respectively 120ohms 
and 120pF. 

In the further interest of high fre¬ 
quency stability, a 150uH choke is in¬ 
cluded in series with the output potential 
divider. The inductor inhibits the effect 
Of external load capacitance on the 
phase shift associated with the emitter 
load of the output stage. Because the 


A rear view of the instrument showing the compon¬ 
ents mounted on the wiring board which attaches, 
in turn, to brackets held under the potentiometer 
mounting hushes. The board can be pre-wired, then 
connected to the components mounted on the panel 
and finally screwed into place . 

















ELECTRONICS Pty. Ltd. 


29-3767 29-7021 


Now at 127 York Street (100 yds. from Town Hall) 



CONTACT. MKI. 


® 14 transistors 
© Longer aerial 
® Microphone socket 
© Ext. 12v socket 
© Greater range 
© New Circuitary 
® Battery Meter 

© Approved for use by Bushfire 
Fighting authorities. 

STILL ONLY $116 ea. 


ANOTHER XMAS SPECIAL BONUS 


Akai X1800SD with X-field head features 8 
track Stereo Cassette Rec/Playback 4 track 
Stereo and Mono 3 speed Rec/Playback Trans¬ 
fers tape to cassette. Makes tapes for your car 
player. Study while you drive. 


PLUS ABSOLUTELY FREE 

8 track Car Stereo Player Cash Price 
with every Akai X18C0SD. $£21 00 


Only $94 dep. 


HERE'S NEWS. JUST LANDED 


The finest 1 watt transceiver money can 
buy. The new TOKAI TC502. 


• All steel case © Ruggedised/De- 
fence spec © Leather case ® Ext. 
Aerial con. © Ext. power con. • 
Fully P.M.G. app. as base or hand¬ 
held © Noise limiter/squelch © 
Ear plug and Mic. input. 

Options ® Nick, Cad Batts. • Base 
areial ® A.C. adaptor. 

$132.00 ea. 

We’ve got lots cheaper 
None better 


Also Tokai TC9 and 911 
without Squelch $44.75 each 


TOKAI. TC.II 


© 11 transistors. 

® All metal 
© Cow hide case. 

© Ear piece 
© 9v Ext. Socket 
©100 MW 
® Squelch 
• Superb Clarity 

$49.75 each 
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After completing the board wiring, 
mount the pots, switch and terminals on 
the front panel, using the pots to clamp 
the board support brackets. The meter 
may now be fitted; the wiring between 
the board and these components may 
then be added, and the board finally 
bolted to the support brackets. 

Finally the power supply may be wired 
in the rear of the instrument case, situat¬ 
ed in the bottom right-hand corner, as 
shown in the photograph. Power supply 
components mounted in the case in¬ 
clude the transformer, diodes, capacitors 
and 220-ohm dropping resistor; the regu¬ 
lating transistor, zener diodes and 1.2K 
resistor are mounted on the component 
board. 

We have retained the earlier dial 
which consists of a mletal disc screwed 
to a large instrument knob. The required 
new scale has been produced in these 
pages for those who may desire to make 
their own photographic copy. However, 
we will make actual-size photographic 
copies available through the informa¬ 
tion service for the usual fee of 50c 
for photographic material. 

The cursor used on the original and 
this prototype was made from a scrap 
of 1/16in perspex, with a datum line 
scribed on the rear side. Four nuts were 
used to space the cursor above the dial, 
making a simple but functional fre¬ 
quency indicator. 


liiiiiiiiiiiiiiiiiiiittiiiiMiiiiiiiit'iiiitiiitiuiiiiiiiiiiiiiiiiitiiiiiiiiiitiiiiiiitiiiiniiiitiiiiiiiiiiitmttiiiiiiiMitiiiiiiiimiiniitiiiiiiiiiiititiiiitiitiifiiiiiiiiiiittiitiiuitiiiiiiiiiiiitiiii 


Ideally, this picture should 
have been associated with 
the article on page 72 des¬ 
cribing a simple mono¬ 
phonic organ, but the article 
was already completed when 
it came to hand. Called the 
“Stylophone the unit pic¬ 
tured can be carried in a 
pocket and produces organ¬ 
like tones, when connected 
to an amplifier system. 
Using transistor circuitry, it 
is powered by a 9-volt bat¬ 
tery, measures 7\ x 4\ x 11 
inches and has a range of 1% 
octaves, including sharps 
and flats. It is played by 
touching the probe on to the 
appropriate contact — a 
method that could easily be 
used with our own mono¬ 
phonic organ. (Manufacturer 
Moviecol Enterprises Ltd., 
15 Cricklewood Broadway, 
London, NW2). 



tMiiiiifiiiiiiiifriiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiitititiiiiiiiiiiiiiiitiiif iiiiiitiiiiiiiitiititiiitiiittiiiiitiiiiiiiitiiiiiiiiintiiitiiitiiiiimiitititiMf iiiiiiiiiiiiiiitiiitiiiiiiitiiiiiiiiiiiiiiiiint 


Specifications: tortion, hum and noise less than 0.1 per 

OUTPUT VOLTAGE: 0-1V and cent 
0-50mV RMS. FREQUENCY RANGE: From 3Hz 

DISTORTION: Total harmonic dis- to 300KHz in five ranges. H 


Wide-Range Pulse Generator 

(Continued from Page 66.) 


case, similar to that used for many of 
our recent projects. The front panel con¬ 
trols and connectors are arranged for 
convenient operation, as may be seen in 
the photograph. 

At the top of the panel are the rate, 
delay and width pots (left to right), with 
their respective range switches beneath 
them. Beneath these again and on the 
bottom of the panel are the trigger out¬ 
put connector, single shot button, pilot, 
amplitude control and output connector. 

Inside the instrument, most of the 
smaller components — including the 
microcircuits — are mounted on a strip 
of “Veroboard” printed conductor panel. 
The type number of the panel used is 
4/1001, of which is used a 7in length. 
The conductor strips are cut and the 
components disposed as shown in the 
panel wiring diagram. Using this 
diagram with the circuit and photo¬ 
graphs as a guide, assembly of the in¬ 
strument should be quite straight¬ 
forward. 

The capacitors associated with the 
range switching are mounted on the 
switches themselves. Two-pole wafers 
are used for the width and delay 
switches, with the tags associated with 
the unused poles used to support the 
commoned ends of the capacitors. The 
rate range switch ds a triple wafer type, 
and is arranged to support the capaci¬ 
tors conveniently between the first and 
third wafers. The centre wafer is used 
for the switching of IC1 pins 2 and 3. 

With the exception of the power 


transformer and the pilot lamp the 
power supply components are mounted 
on the wiring board beneath the genera¬ 
tor circuitry. As space is at a premium 
the larger electrolytic capacitors are 
angled, as are some of the smaller com¬ 
ponents. 

The power transformer used ds a new 
miniature type recently designed 
by Ferguson Transformers Pty. Ltd., and 
intended especially for low-power trans¬ 
istorised equipment. Designated type 
PF2851, lit has a centre-tapped 12.6V 
secondary winding rated at 150mA, and 
is therefore amply rated for this applica¬ 
tion. As may be seen, it is bolted to 
the bottom of the case at the rear, with 
the mains lead terminated alongside on 
a small 3-lug tagstrip. 

When soldering the microcircuits, 
transistors, diodes and other small com¬ 
ponents into circuit, take great 
care not to damage them either by 
physical mishandling of pigtail wires or 
by overheating. Microcircuit and 
transistor leads should be left at least 
fin long, and preferably clamped with 
a pair of heatsink pliers while being 
soldered. 

If BA 100 diodes are to be used as the 
power supply reference, wire only four 
in circuit when performing the initial 
wiring. The generator supply line volt¬ 
age should then be checked when the 
instrument is completed and power ap¬ 
plied, and if necessary an additional 
diode added to bring the supply voltage 
to approximately 3.6V. Fine adjustment 


of supply voltage may be performed by 
varying the value of the resistor shunt¬ 
ing the pilot lamp. 

Generator current drain is slightly 
higher in the “single shot” mode than 
in the repetitive modes, particularly with 
the pushbutton unpressed. It is there¬ 
fore preferable to set the supply voltage 
with the instrument operating in this 
mode. If the supply is set to between 
3.5V and 3.6V in this mode, dt will 
then be well within the limits specified 
for reliable operation on all operating 
ranges. 

When the instrument is com¬ 
pleted the various ranges should ideally 
be calibrated using a laboratory oscillo¬ 
scope — preferably a dual-trace type to 
permit convenient measurement of the 
delay between the trigger and main out¬ 
put pulses. If such an instrument is not 
available it will be necessary to provide 
the -instrument with scales copied from 
the originals shown in the photographs, 
relying upon the within-tolerance varia¬ 
tions of the timing capacitors and resist¬ 
ors to limit errors to approximately 7 
per cent. For many applications the lat¬ 
ter order of precision wiill probably be 
quite sufficient. B 


IVE 

- SPECIALISE 
IJV 

TAPE RECORDERS 

EXPERT REPAIRS 

To all brands by German -technicians in 
modern equipped workshop. 

Contact 



KLAPP ELECTRONICS PTY. LTD., 

224 CHAPEL STREET, PRAHRAN, VICTORIA. 
TELEPHONE: 51-4453. 
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— for virtually every application. Covered by guarantee 
and individual test before sale. 


JACOBY, MITCHELL & Co. Pty. Ltd. 

469-475 KENT STREET, SYDNEY (26-2651) 


MILBOURNI: 

IS ABBOTSFORD ST.. 
NTN. MELBOURNE. 
(30-2491-2) 

JM19/67 


DRANCHSS: 

ADELAIDE: 

BS2 SOUTH ROAD. 
6LANOORS. (SS-S117) 


AGENTS: 


BRI9BANI: 
SS-74 EDWARD 
(20-5SS) 


BERTH: 

C. 9 . LI DO BLOW A CO.. 
212 WILLIAM ST.. 
PERTH. (28*1102) 


TASMANIA: 

K. W. McCULLOCH P./L. 

P.O. BOX 6086. 
LAUNCESTON. (2-S322) 


Sensitivity: 

Volts: 

Current: 

Ohms: 

Capacity: 

Inductance: 

Decibels: 

RF Volts: 


DC: 20,000 opv. 
AC: S000 opv. 
DC : 0*700 (7 ranges) 
AC : 0-700 (6 ranges) 
D C : 0-50uA. 0-7-140mA 
0-5K, 0-500K, 0-50 Megs. 

0-0.03-0.6 uF 
0-5-500H 
-20 to -f59 
0-14 rms: 0-40 p-p 


Sensitivity: DC-33,000 opv 

AC-15,000 opv 
Volts: DC-0 to 3000 (7 ranges) 

AC-0 to 3000 (8 ranges) 
Current: DC: 0-3000uA (2 ranges) 

0-300mA (3 ranges) 0-I2A (2 
ranges) AC:Q to I2A (2 ranges) 

0-200K, 0-200 Meg 
(4 ranges) 
0-2000uF (S ranges) 

0-I0.000H (4 ranges) 

0-20,000 umhos 
— 28 to -f-58 (6 ranges) 

0-1200 rms (4 ranges) 

0-3500 p-p (4 ranges) 


Ohms: 

Capacity: 

Inductance: 

GM: 

Decibels: 

RF Volts: 


Available Australia wide—see your local dealer. Ask also for information on the complete 

range of Hansen Meters. 


MODEL fn 
PRICE: $31.50 
plus Tax F.O.R. Sydney 


MODEL M70 
PRICE: $81.50 
plus Tax F.O.R. Sydney 


Sensitivity: 

Volts: 

Current 

Ohms: 

Capacity: 

Inductance: 

Decibels: 

S Meter 


DC-6000 opv. 
AC-2700 opv. 
DC: 0-600 (5 ranges) 
AC: 0-600 (4 ranges) 
DC: 0-300uA : 0-12 

0-30QmA 
0-2OK: 0-2-200 Megs 
0-01, 0-2uF 
0-I000H 
-15 to 4-58 
& Tube Emission Tests 


MODEL SC 
PRICE: $15.15 
plus Tax F.O.R. Sydney 


86 


ELECTRONICS Australia, December , 7967 






















"IT ALL STARTED WITH THE 6AQ5" 

One of the facts of life concerning radio and TV sets is that 
a simple fault in one component can sometimes damage 
several others and create a repair job out of all proportion 
to the original failure. My first story this month is a typical 
example, even if the service procedure wasn't! 


Ever serviced a TV set by washing 
it in warm water? 

No! Well I hadn't either until recently 
and, if anyone had suggested such a 
thing up until that time, I would have 
been just as incredulous as I imagine 
the reader is. 

It all started with a panic call one 
evening. It was from the lady of ithe 
house and she was in a proper dither. 
She had been watching a program when 
all of a sudden smoke oozed out the 
back of the set, there wias a loud ex¬ 
plosion . . . and so on. She had switched 
the set off 'but was still worried lest the 
thing might still catch fire (or something) 
so could I come and have a look at it 
right away. 

I try to avoid late calls where pos¬ 
sible but this seemed to be a case where 
some reassurance was necessary, even if 
I couldn’t do much to get the set back 
on the air. So off I went. 

One look inside the cabinet put me on 
the track. The glass envelope of the 
6AQ5 video amplifier was shattered and 
there was a distinctive odour — not of 
burning 'but rather suggesting a chemical 
origin. It took me a moment or two to 
place it, then I remembered: It was the 
inside of ian electrolytic capacitor. 

I pulled the chassis out and turned 
it upside down. And what a mess con¬ 
fronted me. The “explosion” had been 
the electrolytic going off and, to judge 
by appearances, it must have 'been some 
bang. The chassis for some distance 
around was covered with a coating of 
pulverised cardboard from the outer case 
and innumerable tiny specks of alumin¬ 
ium foil from the inside. There was 
also visible evidence that a couple of 
resistors had cooked up at the same 
time. 

What had happened? 

I didn’t piece the story together com¬ 
pletely until sometime later, and even 
now I am not perfectly certain about 
what happened first, but it might help rf 
I set down what I believe happened. 

It started with the 6AQ5 valve. This 
either shorted internally and generated 
enough heat to break the glass, or the 
glass broke spontaneously and caused an 
internal short. While I cannot be cer¬ 
tain, I think the first suggestion is the 
more likely. 

Anyway, whatever the initial cause, 
the 6AQ5 .failure started an elaborate 
sequence of events. In the cathode cir¬ 
cuit of the 6AQ5 was a 1.5K pot as 
contrast control, together with a 560 


ohm fixed resistor to chassis, by-p,assed 
with a 25uF electrolytic. 

Apparently the excessive current 
through the valve had generated exces¬ 
sive voltage across the 560 ohm resistor 
which, in turn, had caused the electroly¬ 
tic to break down — and blow up! It 
had <also burnt out the contrast pot., of 
which only about the last quarter was 
in use. At the same time two resistors in 
the 6AQ5 plate circuit had been burnt 
up. One was a 150 ohm decoupling re¬ 
sistor in the power supply network and 
the other the 3.3K video load resistor. 

Which wasn’t a bad haul for one 
fault! 

Nevertheless, I imagined I could get 
the set going again on the spot. None 
of the damaged components were special 
and I could replace them all from my 
kit. There was virtually no diagnosis in¬ 
volved and, since the evening was ruined 
anyway, I reasoned I might just as well 
get on with the job and avoid making 
•a second trip. 

The worst part wus trying to remove 
all the tiny pieces of aluminium foil 
which had been scattered along tag 
strips, in valve sockets, and various 
other places where they could cause 
trouble. It took me the be9t part of half 
an hour to go over the chassis with a 
pair of tweezers and pick out all the 
pieces I could find, as well as trying to 
get rid of some of the pulverised card¬ 
board. 

After that, replacing the damaged 
components was relatively easy. Having 
put the last blob of solder in place I 
slid the chassis back into the cabinet, 
completed all the connections, and 
switched on hopefully. Alas for my con¬ 
fidence. The sound had developed a most 
frightful hum — as though there were 
no electrolytics in that part of the set 
at all—while the brightness control had 
now taken on the function of a height 
control, which it performed very well. 

At that stage I gave it away. There 
was obviously more damage than I had 
been able to detect, and I preferred to 
tackle this with a clear head in the 
privacy of my own workshop. So I 
packed the chassis in the van, took it 
back to the shop, then headed for home 
and a night’s rest. 

When I tackled it again the following 
morning, the first thing I found was 
several strips of aluminium foil which 
I had overlooked the previous evening. 
While I picked them out without taking 
much notice of what effect they might 


be having on the performance, a subse¬ 
quent test showed that the audio hum 
had dropped appreciably, although it 
was by no means cured. Still, it was 
something. 

By now I had a pretty good idea 
what was causing the trouble. Closer 
examination, in a better light, had shown 
that the electro, when it went off, had 
sprayed the surrounding tag strips with 
a copious coating of ‘^goo” from its 
inside. This, I felt sure, was causing 
leakage paths between various terminals, 
resulting in the strange symptoms. 

The question was: how best to re¬ 
move the goo without damaging other 
components. I didn’t relish the job of 
replacing all the tag strips involved, 
which would have been prohibitively 
expensive, and hoped that I could wash 
the stuff off with something which 
wouldn’t damage other components. I 
tried methylated spirit first, but this 
seemed to have little effect on the sticky 
mixture and I wasn’t quite sure what to 
try next. 

Finally, I rang the capacitor manu¬ 
facturers, explained the problem, and 
asked their advice. Their answer was 
straight to the point; use warm water. 
I was rather taken aback at this, but 
they insisted that it was the best treat¬ 
ment and that, with care, I should be 
able to clean away the mess without 
damaging the set 

So, armed with a jug of hot water, 
a small paint brush, and plenty of clean 
rags to mop up any water that beoame 
uncontrollable, I set to work. I dipped 
the paint brush in the hot water, shook 
off the surplus, and brushed away at 
the tag strips. It certainly seemed to 
shift the stuff and I persevered with it, 
while doing my best to keep the rest 
of the set dry. 

Working in this manner, I eventually 
removed all visible traces of the capa¬ 
citor’s unfortunate demise, and felt that 
it was time to stop and see about 
drying things out. I had taken the pre¬ 
caution of borrowing Mrs Serviceman’s 
hair dryer for the occasion, which I 
now used to direct a blast of warm air 
onto where I had been working. I left 
this set up while I tackled a couple of 
minor jobs elsewhere in the workshop. 

When I checked the chassis again, 
everything seemed to have dried out 
completely. Nevertheless I took the pre¬ 
caution of spraying all the parts in¬ 
volved with a moisture inhibiting pre¬ 
paration. Then, somewhat gingerly, I 
switched on. There weren’t any fire¬ 
works or other signs of distress, so I 
let the set run. The first thing I noticed 
was that the last vestige of hum had 
vanished from the sound, which seemed 
to augur well for the success of the 
venture. 

The other fault, the interaction be¬ 
tween brightness and picture height, had 
responded less successfully. It was very 
much better than it had been, but was 
still not perfect. I tracked this down 
to leakage between two particular termi¬ 
nals on the tag strip at a spot where, 
presumably, the contamination had been 
worse and was more than skin deep. 
I proved the point by unsoldiering the 
leads from one terminal and leaving 
them suspended in mid air. This com¬ 
pletely cured the trouble. Then, by a 
slight re-arrangement of connections, I 
was able to tidy things up without 
using the faulty terminal. 

At this point I stood back, heaved a 
sigh of relief, straightened my back, an 
regarded the job as virtually finished. 
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SYSTEMS 


Trio Tk400E Transistorised Stereo 
Amplifier. Dual 1019 Turntable 
with ADC 660E Cartridge. 2 
Leak Sandwich Speakers, $586.30. 
Or with KEF Concord Speakers, 
$606.40. 


Goodman’s Maxamp Transistorised 
Stereo Amplifier; Dual 1015 Turn¬ 
table with ADC 770 Cartridge. 2 
Goodmans Maxim Speakers. $444. 
Or with Leak Mini Speakers. 

$474.30. 

Or with KEF Cantata Speakers. 

$516.30. 


Peak TRM7 Transistorised Stereo 
Amplifier. Dual 300/4 speed Turn¬ 
table with Crystal Cartridge. 2 
Tempo Mini Speakers . . $139.90. 


Star SA 30 Stereo Amplifier. Dual 
101 OS Deluxe Turntable with ADC 
20 Cartridge. 2 Tempo Mini 

Speakers.$218.50. 

Or with Dual 1007A 4-spccd Turn¬ 
table in carry-case wiht crystal 
Cartridge.$194.30. 


H & O 1000 Transistorised Stereo 
Amplifier. Dual 1019 Turntable 
with ADC Point 4 Cartridge. 2 
B & O Type V Slimline Speakers, 

$459.60. 

Or with ADC 660E Cartridge 

$449.60. 


Fisher X100A Stereo Amplifier. 2 
Fisher XP6W Speakers. Dual 
1019 Turntable with ADC 660E 

Cartridge.$641.70. 

Or with Fisher 101C Stereo Am¬ 
plifier .$692.50. 


Roland FAX 52 Stereo Tuner Am¬ 
plifier with 2 Bookshelf Speakers. 
Dual 300 4-speed Turntable with 
crystal Cartridge $128.90. 

Or with Labcraft 573V Turntable 
on Ash Base with Diamond and 
Crystal Cartridge $141.60. 


Trio W26 Tuner Amplifier. Dual 
101 OS Deluxe Turntable with ADC 
220 Cartridge. 2 Leak Mini 
Speakers.$407.50. 


B & O 900M Tuner Amplifier. 
SRT 643 Turntable on imported 
base with Ceramic and Diamond 
Cartridge. 2 B & O Type B 
Bookshelf Speakers . . .. $334.00. 


New Trio Tkl50T Transistorised 
Stereo Amplifier. Dual 1015 Turn¬ 
table with Shurc M44C or ADC 
770 Cartridge. 2 Tempo Mini 

Speakers.$260.20. 

Or with Tempo Slimline Speakers, 
$280.20. 


Many other systems from SI 54. 

S900.00. BARGAIN PRICES, 


ASDIC STEREO SPECIALISTS 
16SD Glebe Pt. Rood, Glebe, N.S.W. Phone 68-1453 
Please forward free and post free, your 16 page book on this 
unique Tape Recorder. 

NAME ... 

ADDRESS . 

. State . 


166D GLEBE PT. RD., 
GLEBE, N.S.W. 

Phone 68-1453 
No Parking Retiriciiant 
OPEN SATURDAY MORNING 


Special low price 


NEW AND USED EQUIPMENT 

AT ASDIC STEREO SPECIALISTS 


Beocord 2000 4-track Stereo Tape Recorder. $460.00 

Trio W25 Tuner Amplifier . $112.00 

Labcraft 605L Turntable on Ash Base with B & O Arm and 
diamond and magnetic Cartridge and Micro Lift . . $89.00 

Lafayette RK675 4-track Recorder, Stereo Record and Play¬ 
back . $138.00 

Turntable Stands and Perspex Covers, various sizes and prices 

All Hi-Fi and Tape Recorder Accessories. 

ADC and Shure Cartridges and Styli lowest prices. 

Powerful Roland FAX 800 40 watts per channel, all transistorised 
Stereo Tuner Amplifier. Very Special Price ........ $218.30 

MANY OTHERS. 
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All I needed 1 to do was go over the 
various controls to make sure there were 
no hidden faults, then get it back to 
the customer. 

Oh yeah! 

The routine check showed the vertical 
hold to be as critical as in any set I 
had handled for a long time. This would 
have been bad enough at any time, but 
I was now faced with the situation 
where I had no means of knowing 
whether this was another fault due to the 
recent explosion, or whether it had been 
in evidence before this. The only thing 
to do was go over the vertical stages a 
step at a time and see what showed up. 

I spent some time doing this, but 
could find nothing wrong. Finally, I 
decided to take a break, tidy up the 
bench around the set, and hope that 
some inspiration was forthcoming in 
the process. As it turned out, this is 
more or less what happened, although 
not as I had anticipated it would. 

In moving the set around to adminis¬ 
ter all the treatment that was necessary 
the aerial lead had somehow become 
entangled wiith the yoke and EHT leads 
to the bench picture tube. And, to 
make matters worse, one of the aerial 
leads had become detached from the 
aerial terminal on the set. It took only 
a few minutes to re-arrange the lead 
dress and connect the second aerial lead, 
whereupon all my hold troubles 
vanished. 

So that part of the trouble was en¬ 
tirely my own fault, but I tell it in the 
hope that others may benefit from my 
mistake. 

And in case you imagine that all the 
time involved in this job was ringing 
up dollars on my cash register with gay 
abandon, let me put the record straight. 
The set wias covered by an insurance 
policy; one which allows me a maximum 
labour charge of $5. Considering that 
labour was the predominant factor in 
the job, it is something of an under¬ 
statement to say that I didn’t really 
make anything on the deal! 

As I added up the account, I was 
reminded of a comment by the lady of 
the house when I told her that the job 
might be a big one and that I would 
have to take the set back to the shop. 
It makes a fitting punch line. 

“Well, thank heavens,” she said, 
“we’re going to get somethng out of 
the insurance company at last!” 

Reverting to technicalities, the above 
story reminded me of another case wfcere 
a dirty tagstrip upset performance. In 
this case the set suffered from lack of 
brightness. Not really seriously, but just 
sufficient to cause the brightness control 
to be near or at full-on most of the 
time, particularly where high ambient 
light conditions were involved. According 
to the owner, it had always been like 
that — except that now, apparently, it 
was more “like that” than it used to be. 

As a matter of fact, this was not the 
first time I had heard 'this complaint 
about this make of set, though, for one 
reason or another, I had never had /a 
chance to come to grips with it before. 
Since the set had to come out of the 
cabinet and back to the shop anyway. 
I decided that this might be a good 
opportunity to find out what the real 
story was. 

Mv first impression, on looking under 
the chassis, was the amount of dust and 
dirt which had accumulated. It is not 
unusual to find plenty of dust on top 
of the chassis and lesser amounts on 
the underside, but in this case the under- 



lt takes such a darned long time 
to warm up (“TV Times”) 

side could only be described as filthy. 
How or why I have no means of 
knowing. 

With leaky tag strips still fresh in my 
mind, and because it isn’t very pleasant 
working on a dirty chassis anyway, my 
first job Was simply to clean it. Most of 
the loose dust responded to brushing 
and blowing (the hair dryer came in 
handy again) but this still left a layer 
of dirt on the tag strips. This is not un¬ 
common where <a set has been very 
dirty and it is also quite surprising the 
number of ‘^funny effects” which dis¬ 
appear when this grime is removed. 

For this job I keep handy a bottle of 
methylated spirit hnd a small paint 
brush. I went over each tag strip in 
this case, but I paid particular attention 
to one associated with the brightness 
control. One of the terminals was hard 
alongside a supporting pillar and the 
space between them carried more than 
its fair share of grime. After I had 
cleaned everything up, I switched on and 
checked the brightness again. I was re¬ 
warded with a significant increase, bring¬ 
ing the performance up to about normal 
for /this model set. 

This much achieved, I decided to fol¬ 
low up the brightness problem and try 
to find out why this model always 
seemed to lack any margin. I rang the 
manufacturers. Although they were some¬ 
what guarded in their comments, they 
did suggest that a 47K resistor at the 
HT end of the brightness pot could be 
safely reduced to 39K. And, from the 
prompt manner of their response, I im¬ 
agine I was not the first to have raised 
the point. Anyway, I followed their sug¬ 
gestion and achieved another worthwhile 
increase, giving a useful margin which 
the set had never had before. 

In all probability, the tagstrip leakage 
would have passed unnoticed in a set 
with a more usual margin of brightness, 
but when it occurred in the set which was 
only just good enough at the best, it 
became quite evident. As regards the 
circuit, I imagine that the values in the 
brightness circuit represented a minor 
design error, whereby there was insuf¬ 
ficient allowance for all the tolerances 
involved — and they are many — being 
in the same direction. The picture tube 
in particular has a wider than normal 
tolerance in this regard, due to the flat 
construction of the control grid. 

This set had another fault. In fact it 
was the main reason it was in for service, 
but I deliberately related the brightnests 
story first because of its similarity to the 
previous story. The main complaint was 


the necessity to switch it on for any¬ 
thing up to five hours (no, this is not an 
exaggeration) before it was needed. Dur¬ 
ing this time, according to the owner, 
it would produce only a horizontal white 
line across the screen. In addition to 
the prolonged running it was usually 
necessary, particularly in the winter, to 
sit a radiator under the cabinet during 
this warm-up period. Even this was not 
always successful in very cold weather! 

Nor was this something of recent 
origin. To my knowledge it had been 
going on for over twelve months which, 
in my book, is really doing it the hard 
way. 

The family concerned were not very 
well off financially and I had strained a 
point on one or two previous occasions 
to help them out. It was one on of 
these 'that I first became aware of the 
aforementioned condition. On this 
occasion the set had failed com¬ 
pletely and the owner had asked me if 
I could nominate which valve(s) might 
be the cause. From his description I 
diagnosed failure of the horizontal de¬ 
flection system, and loaned him the ap¬ 
propriate valves to try. It turned out to 
be a faulty 6CM5 line output valve, 
which he replaced. 

At that time he also described the 
vertical failure, adding that it had been 
like that “ . . for about six months now.” 
When a change of valves failed to cure 
jt, I suggested that he bring the chassis 
in for a check up. He promised to do 
this, but I saw no more of him, and 
virtually forgot about the problem for 
another six months. Then he turned up 
with the chassis one day, saying that they 
could put up with it no longer. 

I wasn’t really surprised! 

Up until this point I had taken the 
owners description as being literally true, 
i.e., that the only response was a hori¬ 
zontal white line suggesting complete 
failure of the vertical system. When I 
switched it on, however, I realised that 
the “line” was, in fact, a “band” about 
one inch high. Granted, this didn’t make 
much difference to the end result in 
terms of entertainment value, but it 
did make a difference to my diagnosis. 

I had seen this effect so often in this 
particular model that I was able to nomi¬ 
nate the most likely cause straight 
off; an intermittent open circuit verti¬ 
cal deflection coil in the yoke. The set 
was an old model, with a 90 degree de¬ 
flection system, which is particularly 
prone to this fault. One of the two verti¬ 
cal deflection windings goes open circuit 
and the result is an inch high picture. 
I confirmed it in this case by measuring 
the resistance between the vertical pins 
on the yoke plug, which read twice what 
it should have been. (The two windings 
are connected in parallel.) 

Apparently the nature of the break 
was such that it would close if the yoke 
reached a high enough temperature. The 
owners, having discovered this, flogged 
the idea for as long as they could. 

It is not unusual for this fault to be 
intermittent and, in fact, the first time 
I encountered it I was caught. As with 
any vertical failure, I first substituted a 
new vertical output valve and, on switch¬ 
ing on, the set came good. I therefore as¬ 
sumed that the valve was faulty. By the 
time I returned to the shop there was <a 
message wailing for me to say that the 
set had failed again and, I gathered, the 
owner was none too happy. Since then, 
I have encountered the trouble many 
times, and that first lesson has stood me 
in good stead. Cl 
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MYER'S 


RADAR REGULATED 
BATTERY ADAPTOR 

Input 11-15 Volts D.C. Model 912. Output 9 
Volts plus-minus 5 pc D.C. Model 712, Out¬ 
put 7.5 Volts plus-minus 5 p.c. D.C. Ideal for 
Casette Tape Recorders, Model 612. Output 6 
Volts plus-minus 5 p.c. D.C. Save your bat¬ 
teries while motoring. Size 234 ’* *x IV x 
V. 

$8.75, Sales Tax and postage paid. 


LONSDALE STREET 


DOWNTOWN 
CAR PARK 


. 


| 



LT. LONSDALE ST. <onTway 


MAGRAfH'S 

THE CENTRE FOR YOUR 
ELECTRONIC HOBBIES NEEDS 


Magrath’s provide the components for 
projects sponsored by "Electronics Aus¬ 
tralia." Mullard "Outlook.” Philips 
"Miniwatt Digest," "Radlotronics." etc. 


RADAR 05X 
POWER SUPPLY UNIT 

Designed to operate the majority of ELEC¬ 
TRONICS APPLIANCES — Transistorised Tape 
recorders, radios, record-players, small am¬ 
plifiers. Radiograms, Battery Shavers, and 
all Battery operated units of 6 Volts. 9 Volts 
and 12 Volts at a maximum current of 5 
amps. The only unit available Incorporating 
these 3 power outputs. This unit features Full 
Wave Bridge Rectification with Capacitor and 
Choke Filtering. Select your Voltage by ad¬ 
justing the Selector Switch then plug Into any 
power point. 220 to 250 Volt A.C. Costs 
1 cent per 100 hours — Saves dollars on Bat¬ 
tery purchases. Can be used also for Car 
Batteries as a Trickle Charger. 

$15.00 INCL. SALES TAX AND POSTAGE 

Radar Solid State INVERTER * 

Ideally suitable for use In your car, boat or 
caravan. With It you can use your Electric 
Shaver. Tape Recorder. Record Player. Radio, 
Small P.A. System. Personal Fan, or any other 
A.C. Powered Unit up to 40 watts consumption. 
Simply connect the Unit to any 12V. Car Bat¬ 
tery. The Inverter will draw 4 amps, at full 
load equivalent to the consumption of one head¬ 
lamp. With a fully charged battery the unit 
can operate for many hours without danger of 
battery drainage. 

$26.00 TAX PAID — POST FREE 


VARI-TACH Motor speed control 
Project Kit 

Further details—-Page 43. March, 66 "ELECTRONICS AUSTRALIA" 

$21.75 complete 

POST FREE 


Using this easily constructed, low-cost 
unit the speeds of a "universal" or 
commutator-type AC motor may be 
adjusted over a wide range while still 
maintaining -fairly constant Korque. 
Ideal for controlling speed of electric 
drills, saws, food mixers, projectors, 
et:. 


Anywhere in 
Australia 


MODEL TRAIN CONTROL KIT 
with SIMULTED INERTIA 

Further details—Page 80. March *67 "ELECTRONICS AUSTRALIA" 

It offers all the advantages 
of the simple thyristor con¬ 
troller, together with cir¬ 
cuitry which makes the 
model perform Just like a 
real train. 


$14.75 complete 

PRINTED PANEL 
S2.7S EXTRA. 

SALES TAX 
£ POSTAGE PAID! 


STENTORIAN SPEAKERS 

Model M.F. 1016 STENTORIAN 

10ln P.M. Unit and 16,000 gauss magnet. Universal Impedance 
speech coll at 3. 7.5 and 15 ohms. Capacity 10 watts. Fre¬ 
quency response 30 c.p.s. to 15.000 c.p.s. Bass resonance 35 
c.p.s. $21 (including Sales Tax). 

Model H.F. 1012 STENTORIAN 

10ln Unit 12.000 gauss magnet. Universal Impedance speech 
coil at 3. 7.5 and IS ohms. Capacity 10 watts. Frequency 
response 30 c.p.s. to 14,000 c.p.s. Bass resonance 35 c.p.s. 
$14.00 (including Salas Tax). 


Model T.10 STENTORIAN TWEETER 

Speech Coll is aluminium wire wound on an aluminium former 
rigidly fixed to an aluminium diaphragm, giving high standard 
of reproduction when used with Stentorian H.F.1012 and H.F.1016 
Speakers. Speech coil impedance: 15 ohms. Response: 200/15.000 
c.p.s. flux density: 14.000 gauss. Capacity: S watts, 916.00 (in¬ 
cluding Sales Tax). 

CROSSOVER NETWORK 

W/8 Crossover Is of the filter type and Is fitted to all the Duplex 
Loudspeakers. It is available for use separately, the 3,000 c/s 
type Is half section series connected having an attenuation of 
12 dB per octave. C.X.3000. $6.50 (including Sale* Tax.) 

POST FREE anywhere In Australia. 


SCOPE The fastest 1 heating IRON money can buy! 

SCOPE DELUXE. Complete with pouch pack, stainless barrel, only 
6 secs. Initial heat-up time. $5.95 

SCOPE STANDARD 6 secs. INITIAL warm-up. Performs work of 
irons requir.ng up to 150 watts. S9.S0 

MINISCOPE Light, only 1 oz. 5 secs, to INITIAL heat-up time. 

Ideal for hard to reach spots. 95.28 

VIBROSCOPE. Protects your property. Etch any metal, ferrous or 
non-ferrous or annealed, dull or polished. Produces deep penetration $3.50 

Matching 3.3V transformer for these Scope products. $7.65 

POST FREE Anywhere in Australia and its territories. 



CHASSIS TOOL SETS 
Punch Kits $7.00 

Comprises—Wooden Carrying Case, Reamer, 
Tommy bar. 1 1/8" die., plus 5 combina¬ 
tion die-cutters to suit 5/8", 3 4 *\ 7/8", 1" 
and 11/8 standard valve sockets. 

Hand Operated 
NIBBLING TOOL $7.50 

ADEL cuts round, square or Irregular holes, 
and shapes to any size over 7/16’. notches 
and trims undersized holes to fit points. 
Capacity — Steel to 18 gauge. Aluminium 
or Copper to 16 gauge, punching Bakelite. 
Plastics, etc. 

Both Post Free anywhere in Australia 


PANBRAKE Bench Mounting 
METAL FOLDER 

Invaluable for design prototypes, model shops 
and hobbyists In every field where light sheet 
metal work Is used. 

FOLDS — angles from 175 deg. to 85 deg. 
18|n. long. FORMS — pans (chassis) from 
V x 3/8" to 16V. Maximum depth of 
pan — 1 1/8". MAKES Channels from i 2 in 
upward by 18in long. Z section, decorative 
trims, etc. CAPACITY: Aluminium to 13- 
guage. Mild steel to 21 guage ’jin bedplate 
adjustable by cams — multiple slots permit 
a range of 14 pan sizes from 3/8ln to approx. 
16’ a in. SIZE: 20in x 4in X 4in. WEIGHT: 
171b. Mounts with 45-1/16 bolts. 

$19.50 plus 121% Sales Tax 

POSTAGE EXTRA 

Within Victoria $1.35. 

Within N.S.W.. Tas. and S.A.. SI.80. 
Elsewhere in Aust. $2.60. 


PRECISION SOLDERING IRONS 
. $4.15 

IDEAL FOR PRINTED CIRCUITS 
TRANSISTORS AND OTHER VERY 
SMALL COMPONENTS 

Only 6 ’ 2 ins. long and weighing less than loz. 
The element is produced for all 6 volt or 12 
volt and is situated within the lower part 
of the shaft, enveloped by the skirt of the bit. 
This provides efficient heat transfer and thus 
obviates the need for excessive element tem¬ 
peratures. Reliability Is insured by com¬ 
pletely sealing the element to prevent oxld.za- 
tion. and by use of a special shock absorber 
which protects the element during everyday 
use in factory or workshop. 

REPLACEMENT ELEMENT $1.85 

REPLACEMENT BITS 55 cents each 
No.2 3/32" No.3 5/32" 

No.4 3/14" 

Post free anywhere in Austraiia. 

Prices exempt sales tax. 


H. MAG RATH & C O. P 

LT. LONSDALE STREET, MELBOURNE, VICTORIA, 


Y. 

PHONE 


L T D. 

32 373 1 
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MODEL TRAIN 
LIGHTING 

Part Three 


Having fitted our train with lights it becomes 
very desirable to be able to switch these on 
or off as required while the train is running. 
Various methods of doing this are discussed 
in this article, together with practical details 
of the type of permanent magnets available 
for use with dry reed switches. 



Dry reed switches and solid state circuitry may be 
relatively new, but model railway enthusiasts are 
no strangers to complex wiring built around in¬ 
numerable switches, relays, power packs etc. This 
picture shows a typical control panel undergoing 
repairs. 


In our discussion on train lighting 
systems so far we 'have mentioned both 
permanent magnets and electromagnets 
for use in conjunction with reed switches, 
but we have not had the opportunity to 
discuss them tin detail. 

The permanent magnets used in our 
experiments were supplied by the Rola 
Company, and are of the type known as 
“stick-cast” magnets. These are cast in 
large blocks, with each magnet separ¬ 
ated from its neighbour by a notch 
which enables it to be easily detached. 
They -are available in a variety of sizes, 
ranging from 3/8in long to nearly 2iin 
long, are supplied ready magnetised, and 
are relatively inexpensive. 

The largest size, type FM448, is 
1-15/16 x 13/32 x 3/16in and is par¬ 
ticularly useful for our purpose. It is 
strong enough to operate a reed switch 
under the car when placed beside the 
track, or under the roof of a car when 
suspended about ±in above it. We have 
also found it suitable for another appli¬ 
cation with which we have been experi¬ 
menting; reed switches in -the track 
operated by magnets on the train to 
operate signalling and interlocking cir¬ 
cuits. We will have more to say about 
this in a later article. Its current price 
is listed as 2 Ijc. 

The next smallest sizes, types FM605 
(1-1/16in long) and FM464 (7/8-in long) 
are useful where they can work in closer 
proximity to the reed switch. One such 
application is where it is convenient to 
mount the magnet directly under the 
tra'ck, vertically, with one end no further 
away from the reed than 'the underside 
of the sleepers. Better still, sleepers may 
be cut away to bning the top of the 
magnet flush with the top of the sleepers. 
(Price.: 13c in each case). 

At the other end of the scale we re¬ 
quire a magnet of only limited strength 
for the latching function. Initially, we 
tried a type FM176, measuring i x 3/16 
x 1/8 inch, but this proved too strong. 
In some cases this can be overcome by 
spacing the magnet away from the reed 
by a small amount, but this is not always 
convenient. We tackled the problem by 
breaking the magnet in half—this re- 


By Philip Watson 


quires nothing more than a vyce and a 
pair of pliers—and this turned out to be 
just right. (Price: 7c) 

Later we had -the opportunity to try 
the type FM626, the smallest of the 
series (3/8 x 3/16 x 1/8 inch). This also 
appears to be quite satisfactory and is 
probably more convenient than having to 
break up the larger type. (Price: 6c.) 

While permanent magnets are ideal for 
those applications where the same func¬ 
tion is always to be performed at the 
same point on the track-—as, for ex¬ 
ample, switching the lights off when -the 
train is shunted on to its storage siding 
—they are less suitable Where require¬ 
ments vary. It may be possible to use 
them if the modeller has the skill and 
facilities to provide mechanical linkages 
from the control point to the magnet, 
whereby the latter may be moved out of 
operative range or completely rotated for 
a reverse function, but most people 
would prefer to avoid such complication. 

Electromagnets, on the other hand, 
offer the desired versatility with no more 
complication than running wires to the 
various points at which switching is re¬ 
quired. As we see it, there are two 
broad applications for the electromagnet; 
“once-onfy” switching at the decision of 
the operator, and semi-permanent switch¬ 
ing occurring automatically for as long 
as may be required. 

In the first category we have the situ¬ 
ation where it .is required simply to 
switch the lights on or off and leave 
them like this until a new condition indi¬ 
cates a further change. Thus, if the train 
is taken out of the siding and the lights 
automatically switched on, dt may then 
be necessary to switch them off if lights 
are inappropriate to the particular dis¬ 
play. Thus the first plaoe to locate an 
electromagnet is alongside the main 
track just beyond the points. 

The second category would be pro¬ 
vided by a tunnel in the system. In thus 
case, when running the train “lights off,” 
we require to switch the lights on as the 
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train approaches the tunnel and off again 
as it emerges from the other end. And, 
since the train — or trains — may- 
pass through the tunnel several times 
in the course of a display, we would 
prefer to have these switching functions 
operate automatically, i.e., by simply 
putting a switch marked “tunnel lights” 
to 'the “on” position and leaving it there 
the same sequence would occur every 
time the train passed through the tunnel. 

If, subsequently, we wished to run 
the train “lights on,” the same switch 
must be set to the “off” position to 
prevent the lights (being turned off as 
the train leaves the funnel. This is the 
main reason Why permanent magnets 
cannot be used in this application. 

When we came to consider the prac¬ 
tical aspect of providing electro-magnets, 
we were on the lookout for some ready 
made device which would avoid the need 
to wind a magnet. During this search 
we came across some old vibrator cart¬ 
ridges discarded by our mobile radio 
maintenance mechanic and immediately 
considered the possibility of using the 
reed energising coil. At least it would 
give us some idea of what was likely 
to be required. 

We stripped down a cartridge, noting 
in the process that it contained some 
useful nuts and screws, insulating 
washers, spacers etc., plus lengths of 
springy metal which might be useful in 
making pickup bogies, as described last 
month. The coil is mounted tin a “U” 
Shaped mefal bracket, which we remov¬ 
ed by cutting through the bottom section 
of the “U” each side of the rivet head 
holding the coil. We don’t recommend 
grinding the head off the rivet, since this 
may release tensiion on the ends of the 
coil and allow it to collapse. 

Power for the coil was taken from 
the charger (figure 3, last month’s 
article) which, while the train is run¬ 
ning, -is serving no other useful purpose. 
We added resistance in series with the 
coil to keep the current drain within 
reasonable limits, mounted the coil 
alongside the track, and set out to find 
the minimum value of current which 
would operate the light switch reliably. 
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Convoy 


Make your Christmas a truly happy time with the added 
enjoyment of a superb Hi-Fi System from Convoy. Our 
recommended systems for this month are:— 

NIKKO TRM40 Solid State Amplifier. Dual 1009SK 
with Shure M44G Cartridge. Pair of new Peerless Cameo 
Speaker Systems in beautiful Teak or Walnut finish for 
a system combining elegance with performance, 

for . . . . $320.00 

The new TRIO TK250E solid state amplifier, 20 watts 
per channel. Dual 1009SK with Shure M44G. Pair 
Wharfedale Super 10 RS/DD Speakers in beautiful 2 cu. 
ft. Teak finish enclosures. Top quality brands combine 
to give you excellent sound. 

for . . . . $430.00 

TRIO TK400E solid state amplifier. Dual 1019 fitted 
with Shure M55E Cartridge and pair Peerless 120-20-20 
12” Coaxial Speakers in magnificent 3 c. ft. Teak enclos¬ 
ures for a new experience in stereo reproduction. 

for . . . . $499.00 


COME TO CONVOY 

SYDNEY'S LEADING HI-FI SPECIALISTS 
449 KENT STREET, Near Town Hall 29-6475 

CONVOY INTERNATIONAL PTY. LTD. 

TRIO TK 400E solid state 
amplifier, 32 watts RMS per 
channel (0.5%THD) fre¬ 
quency response 20-50,000 
(plus or minus ldB). Separate 
bass and treble, loudness con¬ 
tour, low and high filters. 
Separate sound, tremendous 
versatility. 


SONY TC350 solid state 
Tape Deck. 4-track stereo/ 
mono recording. Professional 
3-way head system, sound on 
sound. 2 speed, auto, shut off, 
headphone monitor, pause 
control, digital tape counter, 
twin VU meters. Add an ex¬ 
citing new dimension to your 
stereo system. 

$230.00. 


$228.00. 





We invite you to come and hear the remark¬ 
able Peerless range of speakers representing 
the ultimate in today’s Hi-Fi value. 

May we recommend:— 


Coax 120-20-20 12” full range 25-18000Hz 
15 watts RMS continuous rating, 

for only $44.00 each 
Coax 825-20 8” full range 30-18000Hz 12 
watts RMS continuous rating, 

for only $33.00 


3-way System comprising CM120W 12” 
Woofer. G50 MRC 5” mid-range. MT20 
HFC 2” Tweeter and crossover unit, range 
30-18,000 Hz 25 watts RMS continuous rating, 

for only $57.00 

Just released:— 


The new Cameo Speaker System from Peer¬ 
less. These remarkable units fulfil the need 


for a system combining compactness, elegance 
and superb fidelity with an even response from 
40-18,000 Hz. Avalaible in Teak or Walnut 
finish, size 21” high, 11” wide x 9” deep. 
Utilises a new eliptical drive system with 
crossover and high frequency unit. Outstanding 

Va ^ ue ’ for only $50.00 each 



There is a unit to suit your every requirement 
in this range of craftsman-built Danish 
Speakers. 


For those people who are taking the first step or who 
are adding to their existing system we extend an invita¬ 
tion to come and discuss their requirements in an infor¬ 
mal and relaxed atmosphere at our showroom. Friendly 
and expert advice is always available. Choose your equip¬ 
ment from such famous brands as:— 

Trio, Akai, Fisher, Goodmans, Quad, Sony, Peerless, Star, 
Nikko, Dual, Tempo, Elac, Magnecord, Garrard, Wharfe¬ 
dale. etc. 

Let us help you in your choice of furniture, cabinets, etc.» 
to complement your stereo equipment. Exclusive designs 
available or we can build to your own drawings. 

Home installations carried out by expert technicians. 

We always have a wide range of good used equipment in 
stock. 


DUAL 1009 SK manual/ 
auto turntable. Cueing device. 
4 speeds, low mass tubular 
arm dynamically balanced 
anti - skate compensation, 
tracks as low as i gram, 
dynamically balanced turn¬ 
table platter weighs over 41b. 
fitted with Shure Magnetic 
Cartridge or your choice. 
NIKKO TRM40 solid state Represents finest value in 
stereo amplifier. 15 watts per turnta bles today, 
channel RMS. Independent List $129.00. 
bass and treble both chan¬ 
nels. loudness contour, tape 
monitor, low and high filters, 
automatic circuit protection, 
compact size, handsome ap¬ 
pearance. This amplifier 
makes the ideal corner stone 
for your Hi-Fi system. 

For $126.00. 




The Directors and Staff of Convoy extend their Compliments of the Season and best wishes for a Pros¬ 
perous New Year to all our customers. 
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These coils appear to vary quite mark¬ 
edly, some working as low as 300mA, 
others requiring as much as 500mA. It 
would seem that one would have to allow 
for the latter figure to he on the safe 
side. Such a coil, connected to a 3- 
position switch wired to give reversed 
polarity either side of the central (off) 
position, can be used for once only 
switching quite satisfactorily. 

However, at this current drain the 
coil gets fairly hot after a few minutes 
running, and so is unsuitable for the 
semi-permanent functions we envisaged. 
Some improvement is possible if the coil 
can be mounted under the track, since 
this reduces the distance between it and 
the reed and allows it to operate at 
lower currents. This method of mounting 
has the advantage that the coil is hidden 
and does not have to be disguised, but 
the disadvantage that it may mean tak¬ 
ing up the track, not always a con¬ 
venient proposition. 

For once-only switching there are 
several possible arrangements, but a 
common aspect would seem to be the 
provision of as many coils as possible 
along the track so that a train is never 
very far from one of them, thus allow¬ 
ing the light switch to be operated with 
no more than a few seconds delay. 

Assuming enough power was avail¬ 
able it would be most convenient, from 
an operational point of view, to simply 
connect all Che coils in parallel via one 
polarity reversing switch. Then, to per¬ 
form either switching function, one 
would simply set the polarity switch to 
the appropriate position until the train 
passed the next coil, then restore it to 
“off.” The main objection is the power 
required, which would amount to several 
amps for a typical layout. 

The alternative is to switch power to 
each coil as required, but this presents 
the objection that two switches would 
be needed, selector and polarity, and 
both of these would have to be mani¬ 
pulated while the train was moving. 
Selecting the right coil to suit the train’s 
position on the track might not be easy, 
unless it could be coupled to a block 
system which indicated the section of 
track in use at any time. 

It was while we were pondering on 
these problems that we came up with 
another idea. If the electromagnet could 
not do the job unaided, at a reasonable 
current drain, why not give it a helping 
hand by the addition of a permanent 
magnet? A quick trial run produced a 
quite surprising result. A coil which 
needed over 450mA for unaided opera¬ 
tion was able to produce completely 
reliable results at 110mA by this system. 
At this current, a coil could be left 
energised indefinitely and never get 
more than warm. 

There is one catch: This arrangement 
can work with only one coil polarity, 
meaning that, for any one direction of 
travel, it can perform either an “on” 
function or an “off” function, according 
to the polarity of the permanent magnet, 
but not both. Nevertheless, it is ideally 
suited to our tunnel switching require¬ 
ments, which simply requires a predeter¬ 
mined switching pattern that can be 
turned on or off as required. 

It is less suitable for once-only switch¬ 
ing, but one arrangement does suggest 
itself. This is to make each coil perform 
an opposite function, increasing the 
number of coils if this is feasible. The 
arrangment is quite simple, all coils 
being connected with the same polarity, 


PERMANENT MAGNETS —[n] 


S 



A typical arrangement of electro¬ 
magnets connected in series and 
fed via a reversing switch . Power 
can he taken from any conveni¬ 
ent auxiliary supply and the 
resistor is selected to give 
minimum current consistent with 
reliability . 

and supplied via a polarity reversing 
switch. The required function of each 
coil is determined by the polarity of 
the permanent magnet associated with it. 

Having thought of the idea, we mock¬ 
ed up a relatively simple version of it 
on our own experimental layout. This 
is an oval pattern, approximately 6ft x 
4ft, with one siding to store the train, 
and we set up four switching points ap¬ 
proximately equally spaced around the 
track. Two were designed to switch off 
and two to switch on, those with the 
same functions being diametrically op¬ 
posed. One of the “off” positions was 


deliberately located just beyond the junc¬ 
tion of the siding with the main line, 
providing an opportunity to switch off 
the lights immediately the train leaves 
the siding, normally with the lights on. 

The more we use this arrangement, the 
better we like it. The mere fact that 
one can operate the train lights while 
the train is running is not only a novel 
feature, but an extremely convenient one. 
It is simple to use and one hundred per 
cent reliable. For the reversing switch 
we used a 3-pole, 3-position, rotary 
switch, but we suggest that a P.M.G. key- 
type switch would be a more convenient 
type. 

Ideally, it should be spring loaded in 
each direction, so that it automatically 
returns to the neutral position when it 
is released. It should be mounted so 
that its movement is parallel to the track 
and so wired that it performs the “on” 
(Continued on Page 96) 


AC05 CHANCER DUST BUG 



Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

AMPLION (A/SIA) Pty. Ltd., 

29 Major's Bay Rd., Concord, N.S.W. 



Polycarbonate Clear Thermoplastic 
METER HOUSING 

... is Tougher—more Heat Resistant 
and practically Indestructible! 

© Can be supplied for all Moving Coil and Moving Iron ranges and 
functions. 

® The Moving Coil version is normally equipped with Taut Band Sus¬ 
pension and is virtually indestructible (tests included being dropped 
25ft. to a concrete path, as well as the usual controlled bump and 
vibration tests). 

© Available with ultra-modern rear-of-panel mounting excutcheon as an 
optional extra. 

For further details contact 

PATON ELECTRICAL PTY. LTD. 

90 Victoria Street, Ashfield, N.S.W. 71-0381 (6 lines) 
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INSTROL-PLAYMASTER 106 AMP/ 
TUNER (“RTV and H,” Dec., 1963). 

A high-quality amplifier/tuner with all 
stations clearly marked on dial. Ampli¬ 
fier 10 watts per channel. 

Kit of Parts.96.50 


GUITAR AMPLIFIERS 

116 and 117 (“Elec. Aust.,” June-July, 
1967), 

Two fine Guitar Amplifiers, 40 Watt 
and 60 Watt. Instrol Kits include all 
optional extras are described by 
“Electronics Australia.” 


116 Kit of Parts. $84.36 

117 Kit of Parts. $92.31 

Fuzz Box Kit. $12.95 


The new INSTROL-PLAYMASTER 
115 SOLID STATE STEREO AMPLI¬ 
FIER (“Electronics Aust.,” April-May, 
1967). 

A fully transistorised 10 Watt Stereo 
Amplifier using the latest F.E.T. high- 
efficiency transistors. 


Crystal/Ceramic Kit.$95.00 

Magnetic kit extra.$10.50 


INSTROL COMPACT CASSETTE 
TAPE RECORDER (Record & Playback) 

Smart Teak trim, simple push button operation, recording level 
and battery meter, microphone with on-off switch, etc. 

Use it AT HOME, IN THE CAR, AT PICNICS, MEETINGS, 

THE OFFICE. 

Optional accessories, which include headphones, footswitch, and 
AC power unit, enable us to offer you a complete portable office 
dictating system for well under $100.00. 

The machine Instrol Model 33 as illustrated, complete with bat¬ 
teries, microphone (including stand and case) costs you only $75,00. 


$75 

(Plus $1.00 Reg. Postage) 





INSTROL-PLAYMASTER 111 Tuner 

(“Electronics Aust.,” October, 1965). 

A high-quality wide-band tuner with 
variable selectivity, with or without 
power supply. Suitable for use with 
all Playmaster and other makes of 
amplifiers. 

Kit of Parts.$39.00 

Power Supply extra. $9.20 


3 




: oo5ot) 


INSTROL 

LABELS 

A full range of 
high-quality ano¬ 
dised labels to suit 
all Playmaster de¬ 
signs, priced from 
$2 to $2.80. Full 
details in the In¬ 
strol free Metal¬ 
work Catalogue. 


PLAYMASTER KITS 



A complete range of “Playmaster” 
kits available. Top-quality components, 
down-to-earth prices. 

Ann 

Playmaster No. Kit 

Price 

Post. 

Ill Tuner . 

$39.00 

$1.20 

113 Amp. 

$64.00 

$2.00 

114 Tuner. 

$47.00 

$1.20 

115 X/tal. Amp. .. 

$95.00 

$2.00 

115 Mag. Amp. 

$105.50 

$2.00 

116 Guitar. 

$84.36 

$2.00 

117 Guitar. 

$92.31 

$2.00 

118 X/tal. Amp. .. 

$86.53 

$2.00 

118 Mag. Amp. 

$102.68 

$2.00 

119 Tape Adaptor .. 

$86.78 

$1.20 

106 Amp/Tuner .. 

$96.50 

$2.00 

107 Amp/Tuner .. 

$81.80 

$2.00 

108 Amp/Tuner .. .. 

$69.80 

$2.00 

No. 3 Amp. 

$57.80 

$2.00 

101 Amp. 

$61.00 

$2.00 

No. 10 Control Unit . 

$39.00 

$1.20 

10W U/L Amp .... 

$85.80 

$2.00 

Bookshelf system incl. 
Cabinet Kit. 

$28.00 

$1.40 


INSTROL PLAYMASTER STEREO 
AMPLIFIER No. 118 
“Electronics Australia,” July, 1967 


Kit of Parts (Less Case) . . $82.53 

With Metal Case. $86.53 

With Teak Case .$100.03 

Magnetic PreAmp Kit .. . . $16.15 


INSTROL PRINTED CIRCUIT 
BOARDS 

High-quality, pre-fiuxed boards to suit 
the 115 Amp. Clearly primed on 
reverse side with component location 
map. Easy to assemble. 


Crystal Pre-Amp . ‘ . . $2.00 ea 

Main Amp (2 required) . . $1.60 ea 

Magnetic Pre-Amp . . .. $1.60 ea 

(add 10c for postage) 
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INSTROL EDUCATIONAL 
ELECTRONIC KIT 


In this Electronic Age, every person should have some know¬ 
ledge, however elementary of “how it works.” The new 
Instrol 20 in 1 electronic kit will enable you to understand 
in an absorbing, simple manner the basic principles under¬ 
lying computors, satellite communications, industrial electronic 
devices, etc. etc. You make 20 different experimental circuits, 
including 10 working radio transistor operated radio circuits. 
Audio Amplifier circuits, home intercom, testing circuits in¬ 
cluding Audio Frequency Oscillator and Signal Tracer, Morse 
Code practice set and telegraph transmitter, etc. You use and 
learn about the amazing SOLAR CELL. 


NO TOOLS OR SOLDERING IRON 
REQUIRED 

All components pre-wired, ready for 
clip-on assembly. 50 page Instruction 
Manual supplied. ^ 

ONLY... $16.90 

(Plus 60c for Registered Post) 


UNIVERSITY MVA6 VTVM 
PRICE: $47.25 

(Plus Reg. Postage $1.00) 

ACV/DCV 3 to 1500 Ohms 0.2 to 
1,000 M db —20 to +65 RF and 
EHT Probes Input R = 10 meg ACV 
— RMS and P — P. 


UNIVERSITY MVA 5 POCKET 
METER 20,000 OPV 
PRICE: $11.25 

(Plus Reg. Postage 60c) 

AC DCV 10 to 1,000, DC A 0/50M 
and 0 250 MA, Ohms 0 60K. and 
0'6M, db— 20 to +20. 


UNIVERSITY MVA 4 
MULTIMETER 20,000 OPV 
PRICE: $16.31. 

(Plus 51.00 Reg. Postage) 

DCV. 2.5 to 1000, ACV. 2.5 to 1000, 
DC A. 50 ma to 250 ma. Ohms. 10K 
to 10M db. —20 to +36. 


R. C. BRIDGE 
(May, 1966) 


TRANSISTOR¬ 
ISED A.C. 
MILLIVOLT- 
METER 

(Jan., 1965) 


TRANSISTOR¬ 
ISED AUDIO 
OSCILLATOR 

(Sept., 1965) 


SQUARE WAVE 
GENERATOR 

(Feb., 1967) 


M.S.P. LOUD¬ 
SPEAKERS 

We stock a range o! 
M.S.P. Speakers suit¬ 
able for all applications, 
including 15-Watt types 
for guitar amplifiers. 


Cannon Connectors 
A full range of Can¬ 
non XL Audio Con¬ 
nectors always in 
stock. Send stamp for 
illustrated price sheet. 


Tick catalogue required, and please 
incluude stamp for postage. 


Metalwork 


A KG Stereo 
Headphones 

R e c o g n i sed as the 
world's best. Suitable for 
any type of amplifier. 30 
to 20.000 c.p.s. flat with 
total harmonic distor¬ 
tion less that 1 per cent. 
Feather light, only 4oz. 
used extensively in 
broadcast stations and 
professional studios. 
$20.63 (plus 50 cents 
postage). 


I \ Microphone 


Kitset 


Microphone 

Catalogue 

Gives details of a 
wide range of various 
makes and models. 
Please include post¬ 
age stamp. 


Name 


Address 


Post Coupon for Free Catalogue. 
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[ CHECK THESE 
HI-FI BARGAINS 


Complete Stereo-tape-uram for the 


Quality Player Special. New 

Thorens TD150 Turntable—ADC 
Pritchard Arm — ADC 660E 
Elliptical Cartridge. Total price 
for all 3 — 

$148.50 


the enthusiast. The Arrow “GAL¬ 
AXY I” in teak finish, compris¬ 
ing: Dual 1019 Player — Shure 
M75E Cartridge — Sansui 3000 
Tuner/ Amplifier — Sony TC350 
Tape Deck — 2 Wharfedale 

Dovedale Speaker Systems 


Complete Stereogram — the 
Arrow “MINI-CONSOLE” in 
teak finish comprising: Dual 
101 OS Player — Shure Magnetic 
Cartridge — Star SA30 ampli¬ 
fier — 2 Magnovox 8WR Mk. 
Ill Twin-cone Loudspeakers in 
enclosures. Complete price for 
Christmas only, 

$298.00 

MANY VARIATIONS TO 
CHOOSE FROM. 


Complete Stereogram — The 
Arrow “LOWBOY” in teak fin¬ 
ish, comprising: Dual 1015 Player 
—Shure Magnetic Cartridge 
—Trio TK150T Amplifier — 2 
Wharfedale Super 8RSDD Speak¬ 
ers in enclosures. Complete price 

$350.00 

Subject to variation in price 
with other Loudspeakers, Players 
or Catrtidges. 


Slightly shop-soiled Pioneer 801 
Stereo Amplifier — 35 watts per 
channel — Top buy at only 

$ 200.00 

Hear it demonstrated, but be 
early. 


Tape Deck — Special Bargain. 
1 only. AMPEX 2053 Tape Deck 
—4-Track Stereo — Auto, Re¬ 
verse —Self Threading. NOT TO 
BE REPEATED PRICE OF 

$380.00 


Special Component System. 

1 Peak TRM40 Solid State Am¬ 
plifier. 

1 Dual 1010S Player with Shure 
Magnetic Cartridge. 

2 Plessy Rola “Minifi” Speakers 

$298.00 


12-inch Twin-Cone American 
Loudspeaker, rugged and robust 
—8-ohm Voice Coils. Special 
Christmas Bargain at only 

$20.50 each! 


Brand New! Imported “JEN¬ 
SEN GALAXY II” Stereo Speak¬ 
er Kit. Do your own woodwork¬ 
ing. In addition to all Speakers 
and Electrical Components, in¬ 
cludes hard-to-make parts and 
hardware. This is a centre bass 
channel unit with two satellites 
for mid and treble range. One 
only. Special Christmas price 


The only real Hi-fi Auto 
Changer in the world—The Thor¬ 
ens TD224 — complete with 

Shure M75-6 Stereo Magnetic 
Cartridge. Swiss precision at its 
best! Special Christmas price only 


Pick the components of 
your choice and ask for 
Arrow quote “AQ.” You 
will be agreeably surprised 
vat our system prices. 

We wish our many 
clients the Compliments of 
the Season, and mmy 
happy hours of Hi-Fi 
listening. 


Playmaster No. 4 .Stereo Ampli¬ 
fier — Garrard AT6 Player — 
Decca Derum Ceramic Cartridge 
— 2 Playmaster bookshelf Speaker 
Systems and equipment cabinet. 
The lot, only 

$140.00 


function when moved in the same direc¬ 
tion as trains normally run on that track, 
i.e., “east” or “west,” “up” or “down,” 
according to the terminology you em¬ 
ploy. When pointing against the direc¬ 
tion of traffic, it performs the “off” func¬ 
tion. This system make it easy to 
remember the switch positions. 

At the low current required for this 
system it becomes feasible to connect 
several coils in series, thus minimising— 
or even eliminating—the wasteful series 
resistance and keeping the current drain 
to a minimum. The coils have a resist¬ 
ance of about 15 ohms, but their imped¬ 
ance is higher than this when supplied 
with unfiltered current from a rectifier. 
We were able to operate at least six 
coils in series without any filtering, 
While the addition of a couple of hun¬ 
dred microfarads across the rectifier 
increased the current flow significantly. 
We imagine nine or 10 coils could be 
operated in this manner. 

In any case filtering may be desirable, 
since at least some vibrator coils are 
designed with an auxiliary shorted 
(“damping”) winding associated with the 
main winding. These would generate heat 
when associated with anything other 
than a steady field. 

The permanent magnet used to aid 
the electromagnet must be of such a 
strength, and so placed, that it is just 
incapable of operating the reed. When 
the extra field of the electromagnet is 
added the reed will function. We located 
the permanent magnet on the opposite 
side of the track from the coil, the 
correct polarity for the particular func¬ 
tion being determined experimentally. 
One of the medium size magnets, such 
as the type FM464, is suitable for this 
job. 

Unfortunately, for our purpose, vibra¬ 
tor cartridges are not as plentiful as 
they once were, most of their jobs having 
been taken over by solid state devices. 
Nevertheless, we suggest you contact 
your local serviceman and advise him 
that you are in the market for any 
discards. Any he acquires he will pro¬ 
bably be only too happy to get rid of! 

The alternative would seem to be to 
wind one’s own. To get some idea of 
what was involved we first stripped down 
a vibrator driving coil and noted tits 
dimensions, gauge of wire, etc. The 
former is of metal throughout, though 
covered with insulating material over 
the winding areas. The core is a flat 
strip of mild steel £in x iin x l/16in, 
the cheeks measure £in x iin and one 
is of mild steel and one of brass. The 
brass end is the business end of the 
magnet. The distance between the cheeks 
(inside) is 9/ 16in. 

The driving coil is wound with 
34SWG enamelled copper wire. We had 
some difficulty unwinding it, due to its 
being interwound with the damping 
winding, and we were unable to count 
the turns. However, if a former of 
approximately this size is wound with 
34 gauge wire to a resistance of between 
12 and 15 ohms, it should be close 
enough. 

Next month we hope to discuss a sys¬ 
tem for combining our Simulated Iner¬ 
tia Control Unit with signals and inter¬ 
locking systems. We already have the 
system working and it is particularly 
realistic. We are also working on a new 
Control Unit, similar to the one men¬ 
tioned above, but with a 5A rating. This 
will probably be presented in the follow¬ 
ing month. gg 


96 


ELECTRONICS Australia, December. 1967 







































to 'their cars or truck and, if in any 
doubt, to replace them with copper leads 
plus separate suppressor resistors. 

Excessive radio interference can often 
be traced) to faults in the ignition 
system, in particular incorrect dwell, 
ovality of the distributor cap (a not un¬ 
common fault) excess rotor gap, leaking 
capacitor etc. 


C.R. (Paddington, N.S.W.). 


Ignition , CATV Systems, Radio Pioneer . . . 

What better month than December to publish two or three 
letters which comment upon, or add to, matters which have 
been mentioned during the year! The letters, which are self- 
explanatory, are presented without comment. 

Cend^efod by the Edstoir 


Ignition Systems 

Dear Sir, 

In “Forum” for October, 1967, you 
deal with radio interference suppression 
systems. 

I have been involved with ignition 
systems for some years (as a research 
engineer with General Motors and also 
whilst designing a range of electronic 
engine tuning equipment) and feel that 
you might be interested in a few com¬ 
ments on this matter. 

The process of ignition is complex 
and whilst a great deal of research has 
been done — primarily by Paterson and 
Campbell of the National Physical Lab¬ 
oratories — the physios of ignition are 
not yet fully understood. It is known 
that the mechanism is not purely ther¬ 
mal and it is probable that the extent 
of ionisation of the gas mixture prior 
to the spark is a major factor. 

It is known that the higher the spark¬ 
ing voltage the lower the energy re¬ 
quired to ignite the petrol/air mixture. 
The magnitude of sparking voltage is 
directly related to the rate of rise of 
secondary voltage. The sharper the rise, 
the higher the voltage. With a sparking 
voltage of, say, 4500V, the energy 
required to fire a typical mixture is 
approximately .005 joules; if the spark¬ 
ing voltage is raised to 5500V the 
energy required falls to .001 joules (just 
about the capacitive component of the 
spark). 

You may deduce from this what you 
will of the value of 90 called “sports” 
coils! 

Rate of rise is determined by the de¬ 
sign of ignition ooil and the time con¬ 
stant — CR — of the total secondtary 
system. Thus the early practise of shield¬ 
ing the plug leads inside a flexible metal 


tube increased the capacitance of the 
system considerably and reduced the 
rise time to a point where ignition was 
seriously affected. This method is not 
frequently used nowadays. 

Some resistance is known to be desir¬ 
able in so far as plug erosion can be re¬ 
duced. Ciprioni and Middleton have 
shown that the optimum value is approx¬ 
imately 10K. (See: A Modern Approach 
to Ignition. — C. Ciprioni and L. H. 
Middleton — ASAE 1948). This amount 
reduces plug erosion by about 50 per 
cent. For more effective radio suppres¬ 
sion 30K is more commonly used. This 
resistance should' be the total series re¬ 
sistance of any one secondary path mea¬ 
sured from the coil lead at the coil end 
to the actual spark plug electrode 
including any suppressor resistor (one is 
often built into the distributor cap). 

Providing the total resistance does 
not exceed 50-70K there is unlikely to be 
any deleterious effect on engine perform¬ 
ance. Resistance above this value may 
affect performance adversely. Symptoms 
vary from car to car but include harder 
starting, high-speed missing, increased 
fuel consumption, etc. 

Flexible carbon leads are said to be 
more efficient as suppressors, as the 
resistance is distributed. This has always 
seemed to me to be a dubious point and 
it is generally believed that they are used 
because they are cheaper than copper 
leads and suppressors. However, some 
years ago, whilst checking a large num¬ 
ber of vehicles (over 2,500 of all types 
and ages) I noted that over 75 per cent 
of those fitted) with flexible cairbon leads 
had one or more plug circuits either total¬ 
ly open circuit or exceeding 100 K. In 
every case engine performance had been 
affected. I would most certainly advise 
your readers to check these leads if fitted 


CATV Systems 

Dear Sir, 

In the October issue of your magazine, 
under a book review of an American 
publication on CATV systems, your re¬ 
viewer (H.A.T.) states that CATV “does 
not exist here in Australia.” He goes on 
to exempt, quite rightly, those systems 
which should be designated as MATV. 
However, although not on the scale com¬ 
mon in U.S.A., CATV does exist, and in 
fact is the only means of supplying TV 
signals to some communities too small to 
warrant the installation of a translator. 

I run such a scheme which, of course, 
has to be approved by almost every 
public body, including the Australian 
Broadcasting Control Board, and here in 
Harrow, where the main street is some 
250 ifeet below the surrounding terrain, 
we are the only means by which some 
18 subscribers are able to receive signals 
from two Victorian and two South Aus¬ 
tralian television stations. 

We are using a proprietary brand of 
signal amplifier, with some local modifi¬ 
cations, which gives us a total of some 
75dB gain over the received signal value, 
and axe fortunate in that our remote 
location enables us to employ open-wire 
feeder, with consequent low losses. 

I am told that several similar instal¬ 
lations exist in Tasmania and, if memory 
serves me correctly, there is an under¬ 
ground cable installation in a harbour- 
side suburb of Sydney. 

I am sure that anyone with a further 
interest in the subject could obtain in¬ 
formation from Messrs. Ferris Bros, and 
from the Australian Broadcasting Con¬ 
trol Board, who have a list of require¬ 
ments running to several pages! 

Secondly, I am afraid I am 'going to 
add to the FET controversy, as I have 
found that in some extreme cases of 
FET spread (and I would get them!) 
I have had to alter the source resistor 
before it was possible to get anywhere 
near the operating range of current for 
the preamplifier. Of three of these pre¬ 
amps which I have made (I have an 
extra one with modified equalisation for 
a tape head), I found one with the cur¬ 
rents near enough to stabilise with an 
extra IK resistor added to the emitter 
resistor. The other of the pair had low 
FET current, and two extra FETs, pur¬ 
chased separately from a Melbourne 
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APPLICATION 

This versatile, durable and 
lightweight recorder is ideal 
for outside recordings such 
as on-the-spot interviews, 
news reports, and sound- 
effect, recordings, etc. 

A unique electronic servo 
system controls the tape 
transport, ensuring a steady 
tape speed with a wow and 
flutter of less than 0.12%. 
The machine is fitted with 
an erase head to give it 
greater versatility, and a 
Vu meter - on the control 
panel to indicate levels of 
recording or playback, and 
battery voltages. 

Also available: A model 
equipped with a pilot-tone 
head; a model for playback 
only; a model with com¬ 
bined Playback / Record 
head; an A.C. mains pack; 
and Sony dynamic micro¬ 
phones. 


PROFESSIONAL PORTABLE TAPE RECORDER 


PRESENTS 


A NEW APPROACH 


TO BROADCAST 


ENGINEERING 
WITH THE 


FEATURES 

• Servo-controlled type of transport. 

• Wow and flutter'less than 0.12%. 

• Three-head, full-track system, 

• Fully battery powered (A.C. mains pack available). 

• Unique counter-balanced fly-wheel. 

• Broadcasting standard quality. 

• Compact, rigid, lightweight recorder. 

• Shoulder strap for easy carrying. 


Manufactured by 

SONY CORPORATION JAPAN 
and distributed in Australia by 

Engineering Products Division 

422 LANE COVE ROAD NORTH RYDE NSW 88 6666 

AMALGAMATED WIRELESS (AUSTRALASIA) LTD 

MELBOURNE BRISBANE ADELAIDE PERTH LAUNCESTON 
67 9161 41631 51 0111 28 3422 21802 
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source, both had extremely high currents. 
After operating on the source resistors, 
it was, cf course, necessary to adjust the 
feedback in order to bring the gain into 
line with the original specifications, but 
once this had been done there appeared 
to be little to choose between the per¬ 
formance of the three, allowing for the 
difference in equalisation. 

R. H. Abel (H. and A. Radio. Harrow 
3317, Vic.). 


Papua , New Guinea 

Dear Sir, 

I read with interest details of the 
Fiji Broadcasting Service and thought 
the following information regarding the 
Papua and New Guinea Broadcasting 
Service might be of interest to your 
readers. The A.B.C. operates 9PA Port 
Moresby on a frequency of 1250KHz 
and 9RB Rabaul on 810KHz. 9PA also 
operates 2 short-wave services on VLT 
and VLK on 3925-4890-9520, depend¬ 
ing upon the time of day. The adminis¬ 
tration of the territory of Papua and 
New Guinea operates stations as fol¬ 
lows:— 

VL9BR Radio Rabaul — Frequency 
3385KHz. 10KW. Broadcasts 2000-2200 
hrs. and 0600-1300 hrs. Languages: To- 
lai. Pidgin and English. Serves New 
Britain area, 53,000 people. 

VL9CD Radio Wewak — Frequency 
3335KHZ, 10KW. Broadcasts 2000- 

2200 hrs. 0615-1230 hrs. Languages: 
Pidgin and English. Serves the Sepik 
District of 200,000 population. 

VL8BK Radio Kerema — Frequency 
3245KHz, 250W, 0700-1200 hrs. Serves 
the Gulf District of Papua, population 
55,000. Languages: Orokolo, English and 
Police Motu. 

VL8BD Radio Daru — Frequency 
3305KHz, 10KW, 0645-1200 hrs. Serves 
Western District of Papua. Languages: 
Police Motu and English. Population of 
60,500. 

VL9CG Radio Goroka — Frequency 
2410KHz, 250W, 0700-1130 hrs. Serves 
Eastern Highlands District. Population 
of 286,000. Languages: Kafe, Kuman, 
and Pidgin. 

VL9CH Radio Mt. Hagen — Fre¬ 
quency 2450KHZ, 250W, 0730-1130 hrs. 
Serves people of Western Highlands. 
Languages: English, Pidgin, Emga, Mid 
Wafogi. Population 304,000. 

A station is at present being installed 
at Samarai, with a proposed power of 
250W and will serve the people of the 
Eastern Section of Papua and adjacent 
islands. 

Each station has a European man¬ 
ager, and a staff of indigenous announc¬ 
ers; the technical facilities are provided 
by the Department of Posts and Tele¬ 
graphs. The announcers also belong to 
the Dept, of Extension Serv. 

G. Masters (C. A. Pearce and Co. 
Pty. Ltd., 33 Bowen St, Brisbane, Qld.). 


Plaque: G. A. Taylor 

Dear Sir, 

Mr Kerwin Maegraiith, M.B.E., 
F.R.S.A., has been in contact with me, 
inviting Royal Australian Corps of Sig¬ 
nals’ interest in a plaque he hopes to 
present in memory of the late G. A. 
Taylor. He proposes that the plaque be 
erected on the site at Heathcote where, in 


1911. Lt. (later Major) G. A. Taylor 
sent the first military radio message in 
Australia. 

Perhaps you know that Mr Maegraith 
has already presented a plaque (which 
he sculptured in bronze) which 
is mounted on a memorial at Narrabeen, 
to commemorate the first flight in Aus¬ 
tralia in a hcavier-than-air flying mach¬ 
ine; the flight was made by G. A. Tay¬ 
lor in 1909. The plaque was unveiled by 
the Hon. R. W. Askin, M.L.A., Premier 
of N.S.W.. on September 25, 1965. 

The memorial was erected by the 
Warringah Shire Council in association 
with the Royal Australian Historical 
Society. 

You may be aware that G. A. Taylor 
was noted for a number of other 
achievements. Of special note to those 
interested in communications, are the 
following: 

(a) He was the first to establish wire¬ 

less communications between mov¬ 
ing trains (1911), direction of a 
model airship by wireless (1912), 
and to fire a gun by wireless (1912). 

(b) He invented a wireless fire alarm, 
and an automatic foghorn. 

(c) It was 'he who developed the system 

of sound locating of guns (and sub¬ 
marines.) 

(d) As far back as 1909 he was able 
to demonstrate that pictures could 
be sent by wireless, and did this 
successfully in 1910. In 1926 he 
sent pictures by wireless in colour. 

(e) He founded the Wireless Institute of 

Australia (1910), the Association for 
Developing Wireless in Australia, 
the Listeners-in League and, with 
the object of establishing peace in 
the world, he established the Inter¬ 
national Radio Association at Gen¬ 
eva in 1924. 

(h) He published “The Radio Journal 
of Australia.” 

(j) Just before his death (1928) he was 
experimenting with a device that 
would enable the blind to “see” by 
wireless. 

This remarkable man had many other 
successes in an extraordinarily wide 
field; some of your r& ders may even 
have known him personally. I have told 
Mr Maegraith that Signals would be 
glad to be associated with his presen¬ 
tation of a plaque at Heathcote, and am 
writing this letter to you as I believe 
others may like to hear of it. 

If you have any inquiries, I suggest 
you might contact Mr Kerwin Mae¬ 
graith, at 1 Patterson Street, Double 
Bay, N.S.W. (telephone 36-2519). 

R. B. Rogers. 

Lt. Col., 

Chief Signal Officer. 


Problems at Sega 

Dear Sir, 

Twice this year you have referred to 
the problem of “ghosting” from the ver¬ 
tically polarised television transmitter 
ABSN-8 at Brown Mountain, serving the 
Cooma-Bega area in N.S.W. 

The hope that better antennas would 
solve the problem was, unfortunately, 
not justified, so everyone now anxious¬ 
ly waits the next step. 

Some local wit wrote a poem on the 
problem which was published recently 




SOUND SOLID STATE STEREO AMPLIFIER 
OFFERS HIGH OUTPUT AT LOW COST! 

The new Sound Model SAQ-505X is a well 
designed high quality stereo amplifier with 
an output of 32.5 watts (I.H.F.M.) in each 
channel into an 8 ohm speaker load. Fre¬ 
quency response is 20-20,000 Hz. ± 1 dB. 
Sens, is 3 mV. for magnetic pick-ups, ali 
normal controls are featured as well as 
tumble type switches for loudness, scratch, 
rumble, tape monitoring and AC on/off. 
Keen purchasing enables us to 
sell this fine amplifier for only ITA 

(inc Sales Tax) 3> 1 UtLOU 


COMPLETE ENCEL STEREO SYSTEMS 

The Encel organization has installed thou¬ 
sands of Encel Stereo Systems in Australian 
homes. Cabinets are carefully hand-crafted— 
you make your selection from the most exten¬ 
sive range of audio equipment available in 
Australia. Stock cabinets available in any 
period or style, polished or sanded ready for 
finishing by the handyman. Prices are the 
lowest in the Southern Hemisphere. 


TRUVOX R44 PORTABLE AC RECORDER 

The R44 is extremely popular—it’s fully 
transistorised and features interlocking con¬ 
trols, a VU meter for positive indication of 
recording level and an output of 8 watts 
I.H.F.M. into an 8 ohm speaker load. Three 
speeds — 7Vz, 3% and 1% ips. Takes 7” 
spools. Frequency response is 40-15,000 Hz. 
±3 dB. at 7Vz ips. Wow and flutter is less 
than 0.15% at 7Vz ips. Independent micro¬ 
phone and radio/pickup controls allow easy 
mixing of program material. See the review 
in “Amateur Tape Recording”, Oct., ’ 66 , and 
“Audio and Record Review”, Aug., ’ 66 . Ask 
for copies of reviews. Price to 
schools is only $129. Price inc. tb-UCA 
Sales Tax . q) I 05/ 


IDEAL XMAS GIFTS 

SONICS AUDIO LEADS 

We now stock a wide range of audio leads 
. . . DIN to clix, etc. Inspect the display 
unit at Encel Stereo Centres. 


COLTON ANTI-STATIC MATS 

Colton 12 “ diameter anti-static mats fit all 
turntables and are supplied with 
a 4 speed stroboscope. Inc 
Sales Tax .. 


$ 2.50 


PRECISION TURNTABLE LEVELS 

Modern low stylus pressures demand abso¬ 
lutely level turntables. Colton 
levels enable the enthusiast to pa 

check regularly. Inc. Sales Tax I.3U 

MICRO STYLUS INSPECTORS 

Regular inspection of all stylii is essential. 
Micro 50X stylus inspectors have just arrived 
$1.80. We recommend inspection 
after each 50 sides even with 
diamond stylii! Inc. Sales 0 Q 


MICRO DUST PICK-UPS 

This most effective record cleaner automati¬ 
cally removes dust and static 
charges as the record is being 
played ...... 


IMPROVE STANDARDS WHEN RECORDING 
. . . DEMAGNETISE! 

Two types of tape head demagnetlser are 
available ... a single probe priced at 
$3.50 and the double probe at only $3 
Both prices include sales tax. Recording 
heads may be demagnetised in 
a few seconds and tapes improved 
fconsiderably. From 



ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor. JSM BoUtJrng 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 294563, 29 4564. 

•Wholesalers' '•Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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Peter Clark of Magnetic Sound 
says: “No matter what kind of 
tape-recorder you’re looking for 

You Get the BEST * 
Deal from the Experts” 
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- $357.0 

- $525.01 
$281.00 
$ s 55.oo 
$312.00 
$595.00 
$895.00 


* 


When you buy any tape recorder here you receive . . . 

• Automatic Membership of 

Largest Tape Exchange Club in the world! 

(FREE membership enables you to exchange any tape for 
a new one for the nominal charge of $1 instead of $5- 
$7 initial cost. Compare this with the cost of records 
Over 1,000 tapes to choose from!) 

• 20% off all M.S.I. pre-recorded tapes 
from U.S.A.-cassette or cartridge! 

• 10% off every tape recorder accessory! 

_ Best discount for cash or terms anywhere! 

(Why? Because we want you to keep coming back.) 
, Best service —from the tape recorder specialists 
at Magnetic Sound — Sydney and Parramatta! 


ASK FOR OUR SPECIAL DISCOUNT PRICE 



387 GEORGE ST., SYDNEY 


1 door 
from Kodak 


29-3371 


PARRAMATTA: 20 Macquarie Street (in Murray Bros. Arcade). 635-0830 


in the “Cooma-Monaro Express." You 
may care to reproduce it. 

(C. M., Cooma, N.S.W.) 

HOW TO CURE YOUR TV 
GHOSTS, or . . . THE BALLAD OF 
BARRACK STREET 

On his TV, our Mayor is host, 

To lots and lots and lots of ghosts. 

We know the cure, and all it takes, 

Is aerials wot no one makes. 

The B.C.B. has just been down 
And Nijong Oval torn around 
With poles and masts and survey truck 
To lay those ghosts who’ve run amok. 
They said our local techs were nits, 
Antennawise, a lot of twits, 

They tried by night, they tried by day, 
Then silently did steal away. 

They still maintain it can be done, 

And doing it is lots of fun. 

The cure is sure, and here's the twist, 
Use aerials that don’t exist. 

—“ STEW .” 

EDITOR’S NOTE: Subsequent to our 
receipt of the above letter and clipping, 
the Chamber of Manufactures of 
N.S.W. (for the TV Antenna Manufac¬ 
turers’ Assoc.) issued a Press statement 
indicating the outcome of their discus¬ 
sions with the Australian Broadcasting 
Control Board, and following the tests 
in the Cooma area. Excerpts from the 
Press release follow: 


Association Statement 

“Since the previous meeting, the board 
has been testing various of the antennas 
recommended by the members of the 
association and has now presented its 
findings through Mr S. F. Brownless, 
assistant director, technical sales divi¬ 
sion. Time did not allow the testing 
by the board of every antenna that was 
recommended for application in and 
•around Cooma, but there was sufficient 
evidence to indicate that all members 
had within their range of antennas, at 
least one or more that was suitable ror 
all except a particularly difficult recep¬ 
tion area. 

“The text of the board’s report, which 
lists the various types that are suitable, 
has been made available to the Cooma 
Municipal Council.” 

(The Press release goes on to list an¬ 
tennas manufactured by Antiference 
(Aust.) Pty. Ltd., Austenna (N.S.W.) 
Pty. Ltd., Channel Master (Ferris Bros.), 
Matchmaster (TV Sales) Pty. Ltd.) 

“The board reported that there was 
an area in Cooma where satisfactory 
reception could not now be obtained 
from any available antenna installation, 
due to extreme ghosting and other inter¬ 
ference, brought about by reason of the 
terrain, the general problems of vertical 
as against horizontal polarisation, and 
the fact that transmissions were being 
received from two directions rather than 
the far preferable one central point for 
all channels. The experimental antenna 
type which was devised by the P.M.G. 
technicians which performed weil in cer¬ 
tain locations, was also unable to bring 
satisfactory reception to this most 
troublesome area in the town of Cooma 
itself. 

“Two alternatives now remain to en¬ 
sure that all Cooma residents receive 
the best possible TV reception. Tests 
are to be run on a low power translator 
I transmitting on a low band channel for 
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the poor are^, and also investigations 
will be made made into the possibilities 
of CATV systems. 

“This particular exercise in Cooma 
highlighted the need for more public 
education on TV installation standards, 
a need which is greater in vertically 
polarised signal areas than in the more 
acceptable, horizontally polarised signal 
areas. 

“Much of the unsatisfactory reception 
that is viewed throughout Australia to¬ 
day is nor due to the fault of poor TV 
set manufacture, or poor TV transmis¬ 
sion, rather it is due to inadequate TV 
antenna installations. 

“Only education can overcome the 
public’s failure to realise that good re¬ 
ception is invariably and immediately 
available in all viewing areas in Aus¬ 
tralia, except those that are most trouble¬ 
some, such as the inaccessible pockets 
in Cooma. Even in these cases, of 
which the board is aware, much work 
and investigation is proceeding to over¬ 
come the problems, as in Cooma. 

“One obstacle to be overcome is the 
cost factor but this would appear to be 
far more apparent in the eyes of the 
average retailer than in the mind of 
the public. Most consumers, it was 
agreed, place considerable value on a 
satisfactory TV picture, <a commodity 
that is available and can be provided 
by all retailers and installers who do 
not ‘Sell the industry short.’ 

“The A.B.C.B., with the co-operation 
and assistance of the T.V.A.M.A., 
hopes to act in the preparation and 
circulation of educational material, 
using Cooma as a test case. Discus¬ 
sion at the meeting on the media and 
material to be used included Press cov¬ 
erage, demonstration and explanatory 
talks over television stations, and illus¬ 
trated and descriptive brochures for pos¬ 
sible distribution through the P.M.G. 

“It was felt that more publicity could 
be given to the excellent service freely 
rendered by the Radio Division of the 
P.M.G. to investigate complaints of poor 
TV reception and to indicate the reme¬ 
dies available. The P.M.G. and A.B.C.B. 
are currently offering a significant ser¬ 
vice to the public, but through lack of 
publicity many of its facilities remain 
unknown to the average television view¬ 
er.” 

(A. J. Sharpe, Secretary.) 

EDITOR’S NOTE: The 19th annual 
report of the Australian Broadcasting 
Control Board also mentions the prob¬ 
lems of the Bega-Cooma area and some 
of the relevant paragraphs are repro¬ 
duced below: 

A.B.C.B. Report 


therein is subject to “ghosting” caused by 
reflection of signals from the ridges whioh 
surround the town. 

Reception from the commercial television 
translator station situated at Mt. Roberts, 
15 miles north of Cooma, is not subject 
to the same difficulties, the signals from 
this station being received roughly parallel 
with the ridges. This station, however, has 
a more restricted coverage than does 
ABSN, which serves not only the Cooma 
area but also the southern coastal area of 
New South Wales. 

Station ABSN uses vertical polarisation 
of the radiated signals as do several other 
stations, but there has been less emphasis 
on the design of receiving aerials for 
vertical polarisation than has been the case 
for horizontal polarisation which is used 
by stations in the capital cities and many 
country areas. 

It became evident that a considerable 
improvement in reception of ABSN could 
be achieved by the use of receiving aerials 
designed to achieve maximum rejection of 
signals arriving from undesired directions 
(and causing ghosting), and with the 
co-operation of the Television Antenna 
Manufacturers’ Association the most suit¬ 
able aerials for vertically polarised sienals 
were obtained and tested, together with an 
experimental aerial developed in the board’s 
laboratory. Subsequent tests in the Bega- 
Cooma area indicated that the use of appro¬ 
priately designed aerials would alleviate 
difficulties of ABSN in a large number of 
cases. The results of the investigation should 
be useful not only in the Bega-Cooma area, 
but also in other areas where similar 
problems may exist. 

It should also be mentioned that apart 
from the need for use of aerials designed 
for reception of vertically polarised signals, 
some viewers were endeavouring to receive 
the transmissions of ABSN with aerials 
directed northward because viewers had, 
prior to commencement of 1 operations by 
ABSN, viewed the Canberra stations. In 
general, viewers require two separate aerials 
for efficient reception of both ABSN and 
the commercial television translator station 
relaying the programs of CTC Canberra, 
one directed to the south for the national 
station and one to the north for the 
commercial station. 

Although the investigations carried out 
on this matter have confirmed that attention 
to receiving aerials will enable many viewers 
to achieve improved reception, it will not 
completely remove the ditficulties in recep¬ 
tion of ABSN in all parts of Cooma and 
investigations are proceeding into further 
steps which may be appropriate. These will 
include consideration of whether the estab¬ 
lishment of a translator station may provide 
a complete solution to the problems. 

The abovementioned investigations have 
been confined to the Bega-Cooma area, 
with reception of ohannel 8 using vertical 
polarisation. The point should be made, 
however, that appropriate attention to the 
directional characteristics of receiving aerials 
is a most important factor in achieving 
good reception on all channels, whether 
of vertical or horizontal polarisation, parti¬ 
cularly in situations which are at a lower 
level than nearby hills. q 


ALWAYS BEU OH B.D.S. 

SPECIALS FOR DECEMBER 


We now have in stock 
the following FAIR- 
CHILD TRANSISTORS 

2N3565 - 2N3638 
2N3642 - 2N3645 
2N4360 - SE40I0 


s 


YTVM COMPLETE 
$42.25 plus tax 

MULLARD MINI SPEAKER 
BOXES 
$11.75 net 

Suppliers of all Radio and TV Compontnti 
Meter and Multimeters 

H200 Multimeter £5/12/6 Net 

$11.25 

CT500 Multimeter £6/9/4 Net 

$12.93 

The Independent Wholesaler 
RADIO DESPATCH SERVICE, 
Radio and Electrical distributors, 
869 GEORGE STREET, SYDNEY. 
Cnr. George and Harris Streets. 
Phone 211-0816, 211-0191 
Open Saturday mornings, 


KITSET SPECIAL 

\ 



TRANSISTOR MK4 
BROADCAST RECEIVER 

This set has remarkable sensitivity using 
an efficient reflexing circuit coupled to a 
high gain amp which drives a 3in speaker 
producing a quality sound. RANGE: 75 
miles without aerial or earth. The set is 
housed in an attractive Teak-finished Cabinet 
as illustrated. The kit, complete to the last 
screw, makes an ideal companion in the 
home or car. Comprehensive instruction 
booklet provided. Ideal gift. 

KITSET $13.50 

Pack and Post., 50c. 

WIRED AND TESTED S2.00 EXTRA. 

Prompt Service. 

KITSETS AUST. 

BOX 176 P.O., 

DEE WHY, N.S.W., 2099. 


Following the commencement of opera¬ 
tions by the national television station 
ABSN serving the Bega-Cooma area of New 
South Wales on June 29, 1966, many com¬ 
plaints of poor reception were received, 
especially from the Cooma area. 

Although there was some criticism that 
the transmissions from ABSN, Channel 8, 
were faulty, this was not the case. The 
difficulties in reception of the station are 
basically due to the nature of the topo¬ 
graphy of the area. The ridges of the hilly 
country around Cooma run NNE and 
SSW so that the signals from ABSN, 
which is situated on Brown Montain, 27 
miles south-east of Cooma, have to cross 
the ridges roughly at right angles. The effect 
of the ridges gives rise to relatively weak 
signals in the shaded valleys, and reception 


CHOOSE THE BEST- IT COSTS NO MORE 



O. T. LEMPRIERE & CO. LIMITED. Head Office: 27-41 Bowden Street. Alexandria. N.S.W. 
and at Melbourne . Brisbane Adelaide . Perth . Newcastle. 
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ADCOLA 


“M” SERIES PRECISION SOLDERING & DE-SOLDERING TOOLS 



TWELVE “TRICLAD" TIP SIZES 

RADIO AND TV SOLDERING AND DE¬ 
SOLDERING 

230-250 volt and all lower voltage 
ranges AC/DC 


“The soldered joint is the link between com¬ 
ponents in the most scientifically designed and 
developed apparatus the world has ever known. 
One faulty joint can upset the functioning of the 
apparatus 

“The first important decision in Radio or Elec¬ 
tronics is the careful selection of a Precision 
Soldering Tool“ 


M20 1 OZ. 1/8" DIA. TIP: 


FOUR “TRICLAD” TIP SIZES 

MICRO MINIATURE ELECTRONICS 
6 volt, 12 volt, 24 volt, 32 volt, AC/DC 


M207 4 OZS. 1/4" DIA. TIP: 


FOUR “TRICLAD” TIP SIZES 


M64 n OZS. 3/16 DIA. TIP: 


RADIO AND TV ASSEMBLY AND 
SERVICING 

230-250 volt and all lower voltage 
ranges AC/DC 


PRECISION MADE 
THOROUGHLY TESTED 
ACCURATELY CALIBRATED 
EASILY APPLIED 
EFFICIENT AND RELIABLE 
CORRECT TIP TEMPERATURE 
RIGHT TIP SIZE AND SHAPE 
LIGHT WEIGHT 
FINE BALANCE 
FINGERTIP GRIP 
SLIM BARREL 
CONSTANT OPERATION 
MAINS VOLTAGE APPROVED 
AVAILABLE ALL VOLT RANGES 
NO TRANSFORMER NECESSARY 
STANDARD IN RAN. 

STANDARD IN ARMY 
STANDARD IN R.A.A.F. 

STANDARD IN P.M.G. 

STANDARD IN COMPUTER FIRMS 
STANDARD IN SPACE TRACKING 
AUSTRALIAN MADE 
SERVICE IN ALL STATES 
QUALITY GUARANTEED 


ADCOLA 


Available from all Principal Radio and Electrical Component! Suppliers 

Further information is available from; 

N.S.W.: H. Rcwe & Co. Pty. Ltd., 512 Punchbowl Road, Lakemba. Tel.: 750 0333 
S.A.: F. R. Mayfield Pty. Ltd., 11 Halifax Street, Adelaide. Tel.: 8-4131. 

Old.: T. H. Martin Pty. Ltd., 56-74 Edward Street, Brisbane. Tel.: 2-0555 
W.A.: Everett Agency Pty. Ltd., 17 Northwood St., West Leederville. 6007. Tel. 8-4137 

ADCOLA PRODUCTS PTY. LIMITED, 12 CHURCHILL STREET, MONT ALBERT, 
MELBOURNE. Tel.: 88-4351. 
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A READER BUILT IT! 


Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


PULSE CONTROL OF TWO-SPEED WINDSCREEN WIPERS 


In the February, 1967 issue, a con¬ 
tributor to these columns (D. Oranges, 
Connell’s Point, N.S.W.) suggested a 
method whereby windscreen wipers 
could be made automatically to describe 
a single sweep about every five seconds, 
thereby avoiding the problem of having 
the wipers operating too much or too 
little in very light rain conditions. 

In t'he June, 1967 issue, another 


TURN 



TURN 



WIPER SWITCH 




PRESSURE SWITCH IN 
WINDSCREEN WASHER 

I soldered and crimped a male and fe¬ 
male together to make the analogue of a 
‘piggy-back’ power plug, so the only 
signs remaining when the unit is re¬ 
moved will be two mysterious £in holes 
ouj of sight under the dashboard. 

“As Mr Fisher predicted, experiment 
was necessary with the timing RC cir¬ 
cuit. As I have the unit set up now, the 
periods of the four sweeps are as follows: 
Switch setting Time for one 

complete sweep 
Original switch—slow: 1.7 secs 

„ „ —fast: 1.2 secs 

Delay box —slow: 7.1 secs 

,, „ —fast: 3.0 secs 

“No damage is caused by any com¬ 
bination of switch positions, and all 
components run well within their rat¬ 
ings. The major difference (excluding 
switching methods) between Mr Fisher’s 
circuit and mine is that I have bypassed 
the -f-12V rail with a 640uF electro. 
Until I did this, the wipers were most 
unsure as to how many sweeps were re¬ 
quired of them. 

“I tracked the trouble down to a large 
reader (C. Fisher, Revesby, N.S.W.) “I fabricated a small aluminium ‘spike’ as the self-parking switch opened, 

suggested a solid-state version of the bracket to mount the switch under the This was measureable as a 2V pulse on 

device which allowed an ordinary single- dashboard as near as I could to the exist- a well-damped multimeter, so I shudder 

speed wiper system to perform single- ing wiper switch. Thus the car now has to think what the real magnitude is! This 

wipe operations at intervals of 1, 4 or 8 two wiper switches — both rotary and may perhaps be curable by changing the 
seconds, according to the prevailing reading ‘Off-Slow-Fast’ clockwise. The 0.47uF to some more suitable value, or 
weather conditions. components within the dotted box in (b) a series RC network, or some such. 

Now comes a letter on the same an r on the sub-assembly, most of them (Damping diodes, perhaps?) 
subject from Mr P. R. Horn, 25 Wyuna b,f in £ ro° unte d on a t0 “I would be happy to supply further 

Road, Caulfield 3162, Victcria. Mr Horn the bolts at the rear °* the switch * details of this unit to anyone who may 
writes: “The lavish use of switch poles is due wish to write.” S3 

‘The particular vehicle I installed the to < h . e fact that the smallest 3-position 

unit in £ a Holden EH Station Sedan. sw } tch IB lh * Paton 8 : amp .range has 4 

poles. The 8-amp switch is necessary; 

lighter duty types are too prone to ‘cook 
up’ under the load. I removed one click¬ 
er to make the switch easier to turn 
under driving conditions. 

“The connections marked P and Q are 
made from ‘Utilux’ quick-connect con¬ 
nectors such as the Holden is wired with. 


As you may know, this model has two- 
speed windscreen wipers, controlled as 
in circuit (a). For simplicity, I have not 
shown the self-parking switch contacts. 

“As the car will possibly be sold quite 
soon, I had to make the unit of a ‘bolt- 
on’ nature, and make it ‘transferable’ to 
a future car. 


RESISTORS 

4e eoch. TOP GRADE 

New miniature 'jW, 5 p.c. tol. We will 
supply 3 resistors of each value between 
10 ohms and 1M. 57 different values totalling 
171 resistors. Ideal for experimenters and 
servicemen. Price. $6.84 (4c each). Post free. 
Prompt service. KITSETS AUST.. BOX 176. 
P.O., Dee Why. N.S.W.. 2099. 
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401: ROYAL FARNSWORTH 
SYMPHONY PLAYS LEROY 
ANDERSON'S BLUE TANGO; 
SYNCOPATED CLOCK; SLEIGH 
RIDE; FIDDLE FADDLE; BELLE 
OF THE BALL; PLUS SEVEN 
OTHER TOP TUNES. 


402: RAY BOHR AND THE 
GREAT RADIO CITY ORGAN. 
INCLUDES RAMONA; HI-LILLI 
HI-LO; WEDDING OF PAINTED 
DOLL; I’LL SEE YOU IN MY 
DREAMS; PLUS SIX OTHERS. 


403: TWO STRING ORCHES¬ 
TRAS OF 61 PIECES PLAY 
LIZA; STRIKE UP THE BAND; 
FASCINATING RHYTHM; LOVE 
IS HERE TO STAY; A FOGGY 
DAY AND FIVE OTHER GER¬ 
SHWIN TUNES. 



404: MUSIC FROM HAWAII 
WITH AUTHENTIC ISLAND 
INSTRUMENTS. TOP STEREO 
PERFORMANCES OF PARA¬ 
DISE ISLE; MAUI CHANT; MY 
HAWAIIAN KULA; ALOHA DF. 
E KUU LEI; FIVE OTHERS. 



405: FAMOUS COLE PORTER 
TUNES LIKE EASY TO LOVE; 
I LOVE PARIS; I’VE GOT YOU 
UNDER MY SKIN; ROSALIE; 
YOU’D BE SO NICE TO COME 
HOME TO AND FIVE MORE. 



406: MAT MATHEWS AND HIS 
ALL-STARS WITH ALL THAT 
JAZZ, INCLUDES MY FOOL¬ 
ISH HEART; THE MUSIC 
GOES ROUND AND ROUND; 
HONEYSUCKLE ROSE; ETC. 


i-ifc alft 


407: BERLINGERI AND HIS 
PERCUSSIVE HARPSICHORD 
WITH ORCHESTRA PLAY 
POOR PEOPLE OF PARIS; 
BRAZIL; LIU MARLENE; 
HAVA NAGILAH; CALCUTTA 
AND FIVE MORE. 


INTERNATIONAL 

PERCUSSION 



408: MILAN SYMPHONY OR¬ 
CHESTRA CONDUCTED BY 
FERNANDO PLAYS DANCE OF 
THE HOURS; BALLET FROM 
FAUST; INVITATION TO THE 
DANCE; COPPELIA; SYLVIA; 
BALLET FROM AIDA. 



409: HARMONICA RASCALS 
PLAY FASCINATION; MEXI¬ 
CAN HAT DANCE; GEORGE 
M. COHAN MEDLEY; PEG O' 
MY HEART; TARANTELLA; 
DIXIE; SABRE DANCE AND 
SIX MORE. 



410: TEN CHA CHA AND 
MAMBO PIECES BY NORO 
MORALES AND ORCHESTRA. 
NORIN-NORON; DARK EYES; 
CIELITO LINDO; I CANT 
GIVE YOU ANYTHING BUT 
LOVE; ETC. 



412: TED MAZIO AND HIS 
PERCUSSION GROUP PLAY 
THERE’S A SMALL HOTEL; 
LADY IS A TRAMP; PEOPLE 
WILL SAY WE’RE IN LOVE; 
MY GAL SAL; PLUS FIVE 
MORE. 


411: SYMPHONY OF THE AIR 
CONDUCTED BY D'ARTEGA 
PLAY SPANISH CAPRICE; 
GRANADA; RITUAL FIRE 
DANCE; LADY OF SPAIN; LA 
CUMPARSITA; ESPANIA CANI 
AND FOUR OTHERS. 



413: HUTCHERSON. TYNES & 
LONG SING EIGHT TOP 
NUMBERS INCLUDNG SUM¬ 
MERTIME; I GOT PLENTY OF 
NOTHING; IT AIN’T NECES¬ 
SARILY SO; MY MAN’S GONE 
NOW. 



TTlTnre- 


414: MUSIC FOR DREAMING, 
DANCING AND LOVING. IN¬ 
CLUDES STARDUST; LOVE 
LETTERS; LOVE WALKED IN; 
HERE IS MY HEART; LOVE IS 
HERE TO STAY; LA CUMPAR¬ 
SITA: ETC. 



415: MUSIC IN THE GLENN 
MILLER WAY, SUNG AND 
PLAYED BY RAY EBERLE. IN¬ 
CLUDES EBB TIDE; MY BLUE 
HEAVEN; ONE O'CLOCK 
JUMP; MY REVERIE AND SIX 
OTHER FAVOURITES. 



i.p.s. STEREO TAPES 


Brilliant high fidelity 4-track stereo tapes are 
now available at a realistic price. Exciting new 
performances from top vocalists, Broadway 
shows, jazz, “pops”, ballet, opera and the 
classics, all on 7” reels in sealed boxes direct 
from America. 

This is not a club offer—you can buy as few 
or as many as you like without any further 
obligation, but order now while stocks last. 



Save 
S3 off 



XI: DENNIS DAY AND JACK 
BENNY WITH CHOIR BOYS 
SING JINGLE BELLS; WHITE 
CHRISTMAS: SILENT NIGHT; 
FIRST NOEL; 0 COME ALL 
YE FAITHFUL; AND OTHER 
CHRISTMAS NUMBERS. 
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421: WORLD FAMOUS CON- 
NEE BOSWELL SINGS TOP 
FAVOURITES OF IRVING 
BERLIN, LIKE, BLUE SKIES; 
ALWAYS; HOW DEEP IS THE 
OCEAN; WHITE CHRISTMAS; 
AND SIX OTHERS. 


428: DIXIE, SWING AND PRO¬ 
GRESSIVE IN FANTASTIC 
SOUND. IDAHO; TOP OF THE 
MARK; RANDOLPH STREET 
STRUT; BLUE RHYTHM JAM; 
BLUE RIBBON BOUNCE AND 
SEVEN MORE. 


•••*» PICK WICK *"*»“ — 

(HELLO, ] 
H0L1TI 

m 

8H 

BIRJHC 

7 -L ' 

r m . 


432: HIGHLIGHTS FROM THE 
GREAT BROADWAY MUSI¬ 
CALS. HELLO DOLLY; PUT ON 
YOUR SUNDAY CLOTHES; 
DANCING; BABY. TALK TO 
ME; A LOT OF LIVING; ETC. 


416: DIXIELAND ALL STARS 
IN TOP FORM WITH LONG 
PERFORMANCES OF HIGH 
SOCIETY; YELLOW DOG 
BLUES; RELAXATION BLUES; 
LATE DATE; JA DA AND 
THREE OTHERS. 


417: SYMPHONY OF THE AIR 
PLAY THE WALTZES OF 
VIENNA. BLUE DANUBE; 
GOLD AND SILVER; DIE FLE- 
DERMAUS; ARTIST’S LIFE; 
TREASURE WALTZ AND 
OTHERS. 


418: ALL THE FAVOURITE 
MUSIC FROM TWO GREAT 
SHOWS. BALI HAI; I’M GONNA 
WASH THAT MAN RIGHT OUT 
OF MY HAIR; SOME ENCHAN¬ 
TED EVENING; SEVENTY-SIX 
TROMBONES; ETC. 


419: THE CHARLESTON TRIO 
WITH TWELVE TOP TUNES. 
TOM DOOLEY; ERIE CANAL; 
BILL BAILEY; MIDNIGHT 
SPECIAL; BOLL WEEVIL 
SONG; POOR BOY; ETC. 


420: THE OLD PIANOLA IN 
STEREO GIVES YOU DIZZY 
FINGERS; KITTEN ON THE 
KEYS; FOR ME AND MY GAL; 
DILL PICKLES RAG; STAR¬ 
DUST; SYNCOPATED CLOCK; 
ETC. TOTAL OF TEN. 


YOU GET MORE OF EVERYTHING WITH PICKWICK 4-TRACK STEREO TAPES 


Pickwick 4-track tapes combine the best artists and 
orchestras with the finest recording facilities and tech¬ 
nicians to give your stereo tape recorder a chance to prove 
how good it really is. Pickwick only use new RCA Red 
Seal tape and then they insist that their pre-recorded 
tapes have speed errors, flutter and wow, and 4-track 
misalignment reduced below NAB standards. This extra 
care taken by Pickwick will let you enjoy true brilliance 
right through the sound spectrum. 

Technical Details: All recordings have been made through a 15 microphone, 
3 channel stereo mixing console and then to Ampex 300 tape recorders. 
Your 7^ i.p.s. tape was produced on a modified high speed Ampex dupli¬ 
cator to 60 i.p.s. to produce the widest frequency with low noise and dis¬ 
tortion. Only new RCA Red Seal tape is used on 7in. reels which are then 
boxed and sealed at the factory. Please note: Pickwick Tapes cannot be 
played on mono or two track stereo recorders. 


Post Coupon Now or Pickwick Tapes can be obtained over 
the counter from Direct Tape Distributors, 2nd Floor, 324 
Pitt St., Sydney. Phone 25-4359 


Direct Tape Distributors, Box 3040 G.P.O., Sydney, 2001 | 

Please post immediately the Pickwick Tapes indicated g 


I 
S 

I I enclose a cheque or money order for $ 

I Name. 9 

I I 

1 Address. | 

! .State.Code. ! 
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X2: LIGHTER CHRISTMAS 

SONGS LIKE RUDOLPH; 
SANTA IS COMING TO TOWN; 
JINGLE BELLS; WE WISH 
YOU A MERRY CHRISTMAS. 
SUNG BY DON JANSE AND 
A 60 VOICE CHILDREN’S 
CHORUS. 


422: LA SCALA OPERA SOLO¬ 
ISTS SING ROSSINI, VERDI, 
MOZART, DONIZETTI, PUC¬ 
CINI. ARIAS INCLUDE CARO 
NOME; LARGO AL FACTO¬ 
TUM; UNA VOCE POCO FA; 
UN BEL Dl VEDREMO. 


423: COUNTRY AND WES¬ 
TERN MUSIC SUNG BY 
"TEXAS JIM” ROBERTSON. 
INCLUDES YOU ARE MY SUN¬ 
SHINE; MOCKIN’ BIRD HILL; 
LONESOME WHISTLE; AND 
NINE OTHERS. 


429: HUSH, LITTLE BABY; 
ITALIAN LULLABY; SWEET 
AND LOW; BRAHMS LULLA¬ 
BY; ALL THROUGH THE 
NIGHT; PLUS 11 OTHERS. 
BEAUTIFULLY SUNG BY 
GISELE MACKENZIE. 


433: FULL ORCHESTRA AND 
CHORUS RENDER SUPERB 
PERFORMANCES OF MARIA; 
I FEEL PRETTY; I HAVE A 
LOVE TONIGHT; OVERTURE 
AND FINALE; ETC. 


424: REAL RAGTIME BANJO 
AS YOU HEAR DIXIE; MY 
GAL SAL; SHINE ON HAR¬ 
VEST MOON; THE BOWERY; 
CUDDLE UP A LITTLE 
CLOSER; RINGS ON MY FIN¬ 
GERS AND MANY OTHERS. 


430: SQUARE DANCES WITH 
CALLS FOR AUTHENTIC FUN. 
WHISTLIN’ RUFUS; CHICKEN 
REEL; LISTEN TO THE MOC¬ 
KIN’ BIRDS; SKIP TO MY LOU; 
BLACK MOUNTAIN RAG; 7 
MORE. 


PATSY CUNE 

T-xiny. 


434: TOP BEST SELLERS 
SUNG BY PATSY CLINE IN¬ 
CLUDE HER MAJOR HIT, 
WALKIN’ AFTER MIDNIGHT; 
A POOR MAN’S ROSES; I’M 
BLUE AGAIN: FINGERPRINTS. 
EIGHT OTHER TOPS. 


431: D’ARTEGA WITH NEW 
YORK FESTIVAL SYMPHONY. 
SONG OF INDIA; SWAN LAKE; 
SPANISH CAPRICE; HUN¬ 
GARIAN DANCE No. 5; OF¬ 
FENBACH’S ORPHEUS IN 
THE UNDERWORLD, ETC. 


435: SY OLIVER AND HIS 
BIG SOUND PLAY IN STEREO 
PLUS. I’VE BEEN WORKING 
ON THE RAILROAD: EASY 
WALKER; I LIKE YOU; I'M 
THE GUY; AND SIX MORE. 


427: SING ALONG WITH THE 
IDLERS AS YOU HEAR DOWN 
BY THE OLD MILL STREAM; 
CATCH A FALLING STAR; 
DRINK TO ME ONLY WITH 
THINE EYES AND ANOTHER 
15 MELODIES. 


425: SMOOTH MUSIC FROM 
THE VELVET SOUNDS AS 
THEY PLAY TENDERLEY; 
SERENADE OF THE BELLS; 
MARTHA; IT’S BEEN A LONG, 
LONG TIME; MANY OTHERS. 


HRISTMAS 


x 















































































































ILLUMINATED PUSH BUTTON SWITCHES AND 
ANNUNCIATORS 


MINIATURE ILLUMINATED PUSH BUTTON SWITCHES 
AND ANNUNCIATORS 




These quality switches and matching annunciators 
(signal lamps) have found a wide acceptance in 
equipment for industrial and professional use. 
They offer high reliability, attractive appearance 
and ergonomic advantages. 

One unit can replace two individual lamps, two 
switches and engraved panels. 

Specially designed switch has long life, long spring, 
snap action, toggle action switches with high con¬ 
tact pressure (not micro switches). Maximum two 
changeovers per unit. 


The Series 01 Miniature Illuminated Push Switches 
and Signal Lamps are of modern design and con¬ 
struction. 

These quality switches and matching signal lamps 
are space saving and can be used in many indus¬ 
trial and professional applications. 

Technical Details: 

Type of Contacts: 1 N/O and l N/C. 
Contact Rating: 5 Amps. 240V. A.C. 

Snap action gold flashed silver contacts. 
Solder connections. 

Number of Contacts: 3 N/O and 3 N/C. 
Type of Operation: Step or Impulse. 


ASSOCIATED CONTROLS PTY. LTD. 

14 ENTERPRISE AVENUE, PADSTOW, N.S.W. 2211 Telephone 77-8793, 77-4405 


VICTORIA SOUTH AUSTRALIA QUEENSLAND 

Eastern Instrument Services Teknls Pty. Limited. Instrument Engineering 

Pty. Ltd.. P.O. Box 45. Pty. Ltd., 

Suite 17. 67 Queens Road. LOWER MITCHAM. 5062 32 Annerlev Road. 

MELBOURNE. 3000 Phone 76-3224 WOOLLOONGABBA. S.2. 

Phone SI-8503. 51-8504 4102 

Phone 91-5111 


_ WESTERN AUSTRALIA 

Austral Lighting Pty. Ltd., Mechanical and Electrical 
Higgs Street. Design and Drawing Service. 

BREAKFAST CREEK. 4010 23 Slade Street. 


Phone 62-2811 


BAYSWATER. 6053 
Phone 71-5432 


University 


UNIVERSAL BRIDGE SECTION: 

9 Inductance (L) 

O.luH —11 OH 8 ranges 

Accuracy ±1%, ±0.5% of the full 

scale. 

9 Capacitance (C) 

lpf — 1,100 uF 8 ranges 
Accuracy ±1%, ±0.5% of the full 
scale 

9 Resistance (R) 

.01 ohm — 11 M-ohm 8 ranges 
Accuracy ±1%, ±0.5% of the full 
scale 

• Q and DO.1-12 ±10% ±0.1 

POWER SUPPLY: 

Battery operated 

BRIDGE SOURCE: 

Internal Oscillator IKc/s 


MULTIMETER RANGES: 

DC VOLTAGE: 

0-2.5 volts) 

0-10 volts) 

0-50 volts)—20,000 ohms per volt 
0-250 volts) 

0-1,000 volts) 



AC VOLTAGE 

0-2.5 volts) 

0-10 volts) 

0-50 volts) —8,000 ohms per volt 
0-250 volts) 

0-1,000 volts) 


-250 millivolts 


DC CURRENT 

0-50 microamperes- 
0-0.5 milliamperes) 

0-5 milliamperes) 

0-50 milliamperes)— 150 millivolts 
0-250 milliamperes) 

DC RESISTANCE: 

Range RX1 RX10 
50 M-ohm 


UNIVERSITY GRAHAM INSTRUMENTS Pty. Ltd., 

106 BELMORE ROAD, RIVERWOOD, N.S.W., 2210. 
Telephones: 53-0644 (5 lines). 

Telegrams and Cables: Raquip, Sydney. 


THE UNIVERSAL MUL TITESTER 
MODEL ‘‘UNITER F” 
DIMENSIONS: 9cm x 20cm x 15cm, 51b. 

Midscale —74-ohm 740-ohm 
7.4k-ohm 434k-ohm 
Minimum —1-ohm 10-ohm 100- 
ohm 10 k-ohm 

Maximum — lOk-ohm lOOk-ohm 1 
Megohm 50 Megohm 
—20ma 2ma 0.2ma 
VOLUME LEVEL: 

—lOdb-|-I0db on AC 2.5 volt range 

4-5db—|-36db on AC 50 volt range 
ALLOWANCES: 

DC voltage: ±3% at full scale deflection 
AC voltage: ±4% at F.S.D. 

DC current: ^3 % at full scale deflection 
DC resistance ±3% of full scale length 

Price $120 plus tax 

VICTORIA: EASTERN INSTRUMENT SERVICE Pty. Ltd., 
3 CARROL CRES., GLEN IRIS. 3146 
VICTORIA. Ph.: 20-3294. 


RX100 


W.A.: Atkins (W.A.) Ltd., 

894 Hay Street. Perth, 6000. 
S.A.: Jason Trading Co., Pty. Ltd., 
33 Market Street, 

Adelaide, 5000. Ph. 51-6263. 


Representatives: 

• QLD.: Keith Percy and Co. Pty. Ltd., 
Waterloo St., Newstead, Bris., 
Old., 4006. 


TAS.: W. P. Martin and Company, 

202 Argyle Street, Hobart, 7000. 
And 150 Wellington Street, 
Lanuceston, 7250. 
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MORE ABOUT 
THE BURGLAR ALARM 

Following the burglar alarm article in the September issue, 
we have received letters from readers raising additional 
points which we feel would interest other readers. We passed 
these over to the author of the original article, who sub¬ 
mits the following comments. 


The first point concerns the use of the 
alarm at night, while the premises are 
occupied, and the problem of providing 
an open window—or windows—for ven¬ 
tilation. Should that section of the alarm 
be disabled, and if so how, or must the 
whole idea of using it in these circum¬ 
stances be abandoned? 

It seems to the writer than an open 
window at night is the very thing that 
needs protection, since it is a favourite 
entry point for prowlers, and not only 
those bent on material gain. Therefore, 
rather that by-pass this section of the 
system, every effort should be made to 
keep it in operation, in spite of problems 
it may present. 

One suggestion is to fit an additional 
magnet into the side of the window to 
work in conjunction with a reed switch 
recessed into the outside of the weight 
cavity at a suitable height above the sill. 
This reed should be connected in parallel 
with the one in the sill. In this way, the 
window may be opened a set amount, 
chosen as sufficient for ventilation but in¬ 
sufficient for a person to enter without 
raising the window further. 

It is a good idea to use one of the 
larger magnets (FM448) for this appli¬ 
cation, to provide a margin against side¬ 
ways play of the window, and minor 
errors in opening, although the correct 
position for the latter should be marked 
in some unobtrusive way. 

Possible objections to this idea are the 
fact that the window can be opened only 
a set amount, which may not always be 
optimum for the weather conditions, the 
fact that the window could not be closed 
in the event of a sudden change in the 
weather, without switching off the alarm, 
and the possible difficulty of fitting the 
magnet to the side of the window. Never¬ 
theless, there may be many situations 
where these are not serious. 

Another idea is Co include the wire in¬ 
sect screen in the alarm system. If this 
uses a wooden or aluminium frame a 
magnet can easily be fitted to it to work 
in conjunction with an extra reed switch 
in the sill. As before, this should be wired 
in parallel with the window reed. Since 
most such screens are simply clipped in 
place it is almost certain that a would-be 
intruder would simply unclip the frame 
so as to gain entry with the least possible 
noise. However, the possibility that the 
wire may be cut cannot be overlooked, 
particularly if it is plastic rather than 
metal. 

Finally, a suggestion which has no 
electronic tie-up at all, but which might 
logically be used in conjunction with 
either of the above ideas. This is to fit 
one of a variety of locking devices which 
either lock the two halves of the window 
together in some selected relationship or 
locks them to the adjacent frame. 

The general principle of the former 


category is to drill all the way through 
one window frame and part way through 
the other, then lock the two together by 
means of large wood screws, metal screws 
through tapped metal plates, or simply a 
length of plain metal rod. In the second 
category, the window proper is locked to 
the frame by means of ordinary tower 
bolts. This arrangement has the advantage 
that, by drilling several holes in the flame 


DOOR AND WINDOW CONTACTS 


SETTING UP 
PUSH-BUTTON 


6-9V 

,|—*h 


1 





500-IK 


MAIN 

MAIN ALARM 

SWITCH 


- 3 ^- 


A 


Fig. I 


SEE TEXT 


Figure 1. A simple method of 
reducing standing current. The 
resistor value must be such that 
the relay holds in reliably. 



trades people could leave goods if the 
housewife was out. On the other hand, 
he didn’t want the outer door completely 
by-passed, since it would leave the 
Sundry — end a valuable washing 
machine — vulnerable when the house 
was vacated during holiday periods. 

While the problem could have been 
solved by means of suitable switching, 
it was felt that this should be avoided 
if possible, due to the possible con¬ 
fusion it might cause to inexperienced 
people, particularly the housewife. The 
solutkm was simply to wire both doors 
and connect them in parallel. Thus, 
when the outer door was to be left 
unlocked, the inner door was closed and 
locked, thereby by-passing the outer 
door and allowing it to be used. When 
the outer door was to be locked, the 
inner door was naturally left open. 

Finally, from a reader in Victoria, 
Mr L.J.C., of Kyabram, come two 
suggestions for reducing current drain 
while the system is set. Both are based 
on the fact that a relay needs less 
current to hold ft in than it does to 
pull it in. 

Figure 1 shows the simplest arrange¬ 
ment, where a resistor is so connected 
that it is by-passed by the setting-up 
button, but comes into circuit in series 
with tre relay coil when the button is 
released. The resistor is made as large 
as possible consistant with reliable hold¬ 
ing. 

Figure 2 calls for a special relay, 
although this type has been available 
through disposals sources readily enough. 
It has two windings which, as shown, 
arc of unequal value. However, even a 
pair of equal value windings would offer 
some advantage. Once again the con¬ 
nections are such that the setting-up 
button excludes the extra circuitry until 
the relay has pulled in and the bptton 
is released. 

Both these arrangements are worth 
considering and, in fact, I tried some¬ 
thing very similar to figure 1 ini the 
first installation I built, and which 
operated from dry cells for a time. The 
important requirement is summed up in 
the phrase “reliable holding” since, if 
the idea is carried too far, there is 
serious risk of false alarms. 

Of the two ideas, figure 2 is the more 
efficient, since there is no waste of 
power in a resistor which contributes 
nothing to the holding ability of the 
relay. gj 


Kg. 2 


SEE TEXT 


Figure 2. A better method using 
a relay with two windings. There 
is no power waste in an external 
resistor. 

the windlow may be locked in any one of 
several positions. 

A rather different problem which 
the writer encountered recently may 
prove of interest to readers. The back 
door of the house opened into the 
laundry, from which a second door led 
to the house proper. The owner wanted 
to be able, on occasions, to leave the 
outer door unlocked so that trusted 


NEW AMAZING 

"RAPAR" 

ANTISTATIC 
RECORD 
CLEANER 

at the 

ECONOMY 
PRICE 

$1.95 

“RAPAR” Anti- 
static record 
cleaner with clean¬ 
ing cloth will 
clean and preserve 
your precious re¬ 
cords. 

OBTAINABLE 
AT ALL 
RECORD BARS 
TRADE ENQ., 

RADIO PARTS 

562 Spencer Street, West Melbourne, 

P.O. Box 124, North Melbourne. 
Phone 30-1251. 
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PRIMARY 

VOLTS 


OUTLETS 


SECONDARY RATING 


SOLDERING IRON TRANSFORMERS INSULATED 
TAP CHANGING PLUG ON SECONDARY TERM. 




TRANSFORMERS 


FERGUSON 

TRANSFORMERS PIT. LTD. 

331 HIGH STREET, CHATSWOOD, NSW 40-0261 


FUSEMASTER 
RANGE FEATURES 

* Fuse Protection Output 

® Conduit or Grommet Knockouts 
to Primary and Secondary Terminal Blocks 

* Carrying Handle 

» Provision for Wall Mountings 

to 2 Outlets Provided on 125 Watt Rating & Over. 

All types are provided with 6'6" long, 3 core 
Primary Flex and comply with SAA specification 
CI26 where applicable agents. 

AGENTS: 

MELBOURNE: A H. Nicholls & Co., 510 Bridge Rd., 
Richmond. 42-6697. 

ADELAIDE: W. M. Mutthew, 12 French Street. 23-6202. 
BRISBANE: Keith Percy & Co. Pty. Ltd., Waterloo St., 
Newste^d. 51-5461. 

PERTH: Athcl M. Hill, 613 Wellington Street. 21-9861. 
CANBERRA: Errcll Nazer. 84 Barrier St.. Fyshwick. 
9-0325. 

TAS.: Associated Agencies, 25 Barrack St., Hobart. 
2-1843. 


PLEASE SEND A FREE CATALOGUE TO:- 

NAME . 

ADDRESS .. 

DEC. 67. 
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m TS7/20 

240 

5, 6 or 7V-20 Volt amperes 


8 TS8/30 

240 

6, 7 or 8V-30 Volt amperes 

Two 

Sts 12/4° 

240 

10, II or I2V-40 Volt amperes 


SOLDERING IRON TRANSFORMER 

TS3.3/60 

240 

3 3V—60 Volt amperes cont. 

Two 


ECONOMY 

6V STEPDOWN TRANSFORMERS 

2-PIN 

POLARISED 


RANGE 

Enclosed in pressed Steel covers 

SOCKET 

TS6/30 

240 

6V—30 Volt amperes 

One 

TS6/60 

240 

6V—60 Volt amperes 

One 



FUSE MASTER RANGE STEEL CASE 

TYPE. 

TS6/60A 

240 

6V—60 Volt amperes 

One 


ECONOMY 

12V STEPDOWN TRANSFORMERS 

2 PIN 
POLARISED 
SOCKET 


RANGE 

Enclosed in Pressed Steel Covers 

if TSI2 / 12 

240 

4. 8, and 12V—12 Volt amperes 

3 Terminals 

Its 12/30 

240 

12V—30 Volt amperes 

One 

[Its 12/6O 

240 

12V—60 Volt amperes 

One 

| TS12/100 

240 

12V—100 Volt amperes 

One 



FUSE MASTLR RANGE STEEL CASE 

TYPE 

| TSI2/30A 

240 

12V—30 Volt amperes 

One 

l| TSI2/60A 

240 

12V—60 Volt amperes 

One 

H TSI2/I25A 

240 

12V—125 Volt amperes 

Two 

i 


ECONOMY 

24V STEPDCWN TRANSFORMERS 

2-PIN 

pni APKFD 


RANGE 

Enclosed in Pressed Steel Covers 

r L/L-/ \ MOCU 

SOCKET 

■ TS24/30 

240 

24V—30 Volt amperes 


H TS24/60 

240 

24V—60 Volt amperes 

One 

TS24/IOO 

240 

24V—100 Volt amperes 

One 

TS24/200 

240 

24V—200 Volt amperes 

One 



FUSE MASTER RANGE STEEL CASE 

TYPE 

TS24/30A 

240 

24V—30 Volt amperes 

One 

TS24/60A 

240 

24V—60 Volt amperes 

One 

TS24/I25A 

240 

24V—125 Volt amperes 

Two 

TS24/200A 

240 

24V—200 Volt amperes 

Two 

TS24/500A 

240 

24V—500 Volt amperes 

Two 


ECONOMY 

32V STEPDOWN TRANSFORMERS 

2 PIN 
POLARISED 
SOCKET 


RANGE 

Enclosed in Pressed Steel Covers 

TS32/30 

240 

32V—30 Volt amperes 

One 

H TS32/60 

240 

32V—60 Volt amperes 

One 

||TS32/I25 

240 

32V—125 Volt amperes 

One | 

M TS32/200 

240 

32V—200 Volt amperes 




FUSE MASTER RANGE STEEL CASE TYPE 

1 TS32/30A 

240 

32V—30 Volt amperes 

One 

i TS32/60A 

240 

32V—60 Volt amperes 

One 

H TS32/I25A 

240 

32V—125 Volt amperes 

Two 

m TS32/200A 

240 

32V—200 VoII amperes 

Two 

: . TS32/500A 

240 

32V—500 Volt amperes 

Two 

m TS32/750A 

240 

32V—750 Volt amperes 

Two 

TS32/I000A 

240 

32V—1000 Volt amperes 

Two 


ECONOMY 

115V STEPDOWN TRANSFORMERS 

2 PIN 
SOCKET 
FLAT 


RANGE 

Enclosed in Pressed Steel Covers 

| TSI15/30 

240 

II5V—30 Volt amperes 

One 

m TSI15/60 

240 

II5V—60 Volt amperes 

One 

I TSI15/100 

240 

II5V—100 Volt amperes 

One 

I TSI15/150 

240 

115V—150 Volt amperes 

One 

■ TSI15/200 

240 

II5V—200 Volt amperes 

One 

TSI15/300 

240 

II5V—300 Volt amperes 

One 



FUSE MASTER RANGE STEEL CASE TYPE 

TSI I5/30A 
| TSII5/60A 

240 

115V—30 Volt amperes 


240 

II5V—60 Volt amperes 

One 

i TSI I5/I25A 

240 

II5V—125 Volt amperes 

One 

# TSI15/200A 

240 

II5V—2C0 Volt amperes 

One 

| TSI15/500A 

240 

II5V—500 Volt amperes 

One 

,f TSI 15/750A 

240 

115V—750 Volt amperes 

One 

I TSI I5/I000A 

240 

II5V—1000 Volt amperes 

One 

I TSI15/2000A 

240 

II5V—2000 Volt amperes 

Two 

| 
































































Radio codes and abbreviations 


Amateur operators and others concerned with handling mes¬ 
sages on the short-wave bands often use abbreviations and 
code forms which may puzzle the newcomer. The following 
is presented to meet a specific request from a reader in 
Blacktown, N.S.W. 


I am not conversant with the abbre¬ 
viations I often see in magazines and 
hear on the short waves. What is the 
meaning, for example, of DX, QSL, 
QSO, CQ, QRZ, BFO, etc.? 

First let’s pick out three of the terms 
you have listed: 

“DX” is a very common abbreviation 
—or perhaps we should say a very com¬ 
mon piece of jargon. It is normally un¬ 
derstood to mean “long distance” as an 
adjectival phrase qualifying radio or 
television reception. Or it may be taken 
to mean “long-distance reception” as, 
for example, in the statement that some¬ 
one is “interested in DX.” Yet again, 
if an amateur tells you he is “working 
DX,” he probably means that he is in¬ 
volved in communicating with one or 
more distant stations — both transmit¬ 
ting and receiving. 

DX is a completely relative term. A 
television viewer might regard a signal 
from interstate as “TV DX,” because it 
is resolved at a far greater than nor¬ 
mal distance. For broadcast and on 
short-wave radio, DX would normally 
imply more than just interstate recep¬ 
tion. 

Now for the next one: 

To call “CQ” means that the opera¬ 
tor of a radio station is trying to estab¬ 
lish contact with another station. If the 
call is unqualified, the implication is 
that he is issuing an open invitation to 
any station that cares to reply. If he 
calls “CQ DX” it will be understood 
that he wants to make contact with 
some station geographically distant 
from his own location. Or he may 
couple the CQ call with some other 
abbreviation indicating that he wants to 
contact a station in a particular State, 
country or world zone. 

The abbreviation “BFO” is one of 
many applied to radio receivers, trans¬ 
mitters or other such equipment. Speci¬ 
fically it means “Beat Frequency Oscil¬ 
lator.” Radio literature abounds with 
such terms and it would be quite diffi¬ 
cult to compile a complete list. Perhaps 
we can set out a few of the more com¬ 
mon ones to assist you for the time 
being, but you will probably come 


across others from time to time. For¬ 
tunately, most of these abbreviations 
aren’t too difficult to remember or work 
out afresh, because they are recognisable 
abbreviations of the phrases they repre¬ 
sent: 

The abbreviations have been grouped 
to save space. 

AC, DC, AC-DC: Alternating cur¬ 
rent, direct current, alternating and/or 
direct current. 

AM, FM, PM, PWM: Amplitude 
modulation, frequency modulation, pulse 
modulation, pulse-width modulation. 

AF. IF, RF: Audio frequency, inter¬ 
mediate frequency, radio frequency. 

BC, SW, DW, AW: Broadcast, short¬ 
wave, dual-wave, all-wave. 

TV, TVI: Television, television inter¬ 
ference. 

CW, ICW, MCW, SB, SSB: Con¬ 
tinuous wave, interrupted continuous 
wave, modulated continuous wave, side¬ 
band, single sideband. 

AVC. AGC, AFC: Automatic volume 
control, automatic gain control, automa- 
tice frequency control. 

LT, HT. EHT: Low tension, high ten¬ 
sion, extra high tension. 

HF, VHF, UHF: High frequency 
(nominally to 30MHz), very high fre¬ 
quency (nominally 30MHz to 300MHz), 
ultra high frequency (nominally 
300MHz to 3,000MHz). 

GMT, EST, EAST: Greenwich mean 
time, eastern standard time, eastern Aus¬ 
tralian standard time. 



Wouldn't it have been simpler to 
have bought a licence? 

—(“TV Times") 


SWR: Standing wave ratio. 

CRO: Cathode-ray oscilloscope. 

LDR, VDR: Light-dependent resis¬ 
ter, voltage dependent resister. 

So much for general abbreviations. As 
we said earlier, there are many others 
but the foregoing will give you some¬ 
thing to go on with. 

THE Q CODE 

The other symbols you mention, be¬ 
ginning with the letter “Q,” are part of 
the international “Q-Code,” which was 
evolved in an effort to speed up com¬ 
munication when using a telegraphic 
code, and, no less important, to help 
bridge the language barriers. 

Instead of asking a distant operator 
in code: 

WHAT IS YOUR LOCATION? 

The question is more likely to be un¬ 
derstood and easier to send as: 

QTH? 

The distant operator might reply: 
QTH SYDNEY. 

Not surprisingly, perhaps, -some of 
these abbreviations intended for code 
communication have made their way 
into the spoken word where they vir¬ 
tually become part of the jargon. For 
example, instead of simply asking: 

“What is you location?” or “Where 
are you?” 

An operator might say: 

“What is your QTH?” 

In reality, his combination of words 
and abbreviation really adds up to: 
“What is your/what is your location?” 

Some of the more commonly used 
Q code abbreviations are listed below. 
When sent with a query mark, they 
take the form of a question. Sent 
without a query, they become a state¬ 
ment and may need to be qualified by 
an additional abbreviation, as indicat¬ 
ed: 

QRG Will you tell me my exact fre¬ 
quency (or that of ....)? Your 
exact frequency (or that of 
....) is ....KHz. 

QRH Does my frequency vary? Your 
frequency varies. 

QRM Are you being interfered with? 
I am being interfered with. . 
(1 nil; 2, slightly; 3, Moder¬ 
ately; 4, severely; 5, extremely). 
QRN Are you troubled by static? I 
am troubled by static..(1-5 as 
under QRM). 

QRO Shall I increase power? Increase 
power. 

QRP Shall I decrease power? Decrease 
power. 

QRQ Shall I send faster? Send faster 
(. .. .w.p.m.). 

QRS Shall I send more slowly? Send 
more slowly (. . . . w.p.m.). 
QRT Shall I stop sending? Stop send¬ 
ing. 
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ELECTRONIC 
PROJECTS 
YOU CAN 
BUILD 


How would you like to make a 4- 
band Short Wave Converter, A 
Screaming Siren, Boat Hailer, Tele¬ 
phone amplifier, Electronic Organ, 
Electric Fence — Battery operated 
15 Mile range, or any one of 60 
exciting, easy to build projects? 
ITS EASY THE S.E.W. KIT WAY 
All Kits Transistorised and use 
special printed Circuit Boards. 

PALACE 8-WATT 
Stereo Amplifier | ,> >; 

Frequency Re- * - --••••- rf 

sponse 50 to 
15,000 cps. $32.50 

Also Solid State Models Available 



6 TRANSISTOR 
RADIO KIT 

complete, incl. In¬ 
structions $16.50. 
Wired and Tested $19 


m DECKS AVAILABLE 

with or without pre Amps. Magna- 
vox, Van Der Molen, BSR. 

TRANSISTORS AND DIODES AT 
SPECIAL PRICES including BC107, 
$1. AF114, 95c, AC125, 90c. 

BC108/AT327, 90c, AF115, 95c, 

2N301, $2.50, BC109, $1,30, 

AF116, 90c. OC 74, 95c, Also Com¬ 
ponents. Tape, Film, etc. Send 
S.A.E. for Details and List. 

TRANSISTOR MODULES 

Unit 2. 10 Walt 
Amplifier 1.5- 
ohm 20/20 ks/c 
12V Supply. $15 
plus Tax or 3W 
to 50W from 
Unit 3a 7 Watt 
8 Ohm complete with Bass and 
Treble Controls Mono, $20. Plus 
Tax. Unit 13. 12 Watts RMS. Con¬ 
tinuous 15 Ohms 40V Supply $21. 
Plus Tax. Also 25W, 35W, 75W, 
RMS. Amplifiers 8 Ohms from $44. 
plus Tax. PA Amplifiers 12V Tran¬ 
sistorised from 3W to 50W from 
$9.50 plus Tax. Also 50W Guitar 
Boost Amplifier. 




DON BOSCO 

“Mosquito” Signal Injector A Signal 
Source for every electronic applica¬ 
tion $14.00 complete. 


TUNER Bandwidth 8 K/cs 
Unit 10a with Power Supply. $23. 
Unit 10 with RF Stage and Power 
Supply $31.80 plus Tax. 

Also Tuner Modules available. 

TAPE RECORDER KITS 
Unit 14, TAPE PRE AMPLIFIER, 
Unit 15 60/90 Kc/s Push/Pull 
Transistorised bias Erase Oscillator 
Module Unit 16, Transistor Tape 
Recording Amplifier Module. Used 
with Unit 14. 

NEW TAPE KIT—-Complete Re¬ 
cord, Erase and Output Stage—uses 
latest IC circuit. $46.00 plus tax. 


S. E. WILLIS TRADING CO. 


38 RIVERSDALE ROAD, 
Camberwell Junction Vic. 3124 
Phone 82-5787 



DEPOSIT 

from 

$30.00 


MASTERTONE ELECTRONICS 


PETER SHALLEY 


PTY. LTD. 

Shops 10 and 11, Stone's Arcade, 673 Pittwater 
Road, DEE WHY. Telephone: 982-2384. 


ELECTRONICS PTY. LTD. 

12T YORK STREET, SYDNEY, N.S.W. 
telephone: 29-3767 Just near Town Hall 


From $195.00 Complete 

As shown. $264 

As shown but w./o. tuner and legs. $198 

As shown with Mullard speakers but w./o. tuner $195 

As shown with Squire speaker system. $276 

As shown with three-way system. $325 

Tuner and Amp. only (Teak). $119 

Tuner only (Teak). $55 

TUNER-AMP. HAS 

18 Transistors, 4 Diodes, 13 watts per 
channel peak, 6 watts per channel 
R.M.S., Sep. Bass and Treble. 25c/s to 
20,000, Freq. Resp. Balance Control. 

Will take Magnetic Cartridge. 

SPEAKER OPTIONS 

Mullard System 

6m *f 3in with X/over. 

Slimline 

8in 4- 2 fin with X/over. 

Squire 

8in -f 3in with X/over. 

Three Way 

lOin 4- 4in 4- 2*in with X/overs. 

Hundreds of Tape Recorders from $20.00 
Stereo Amplifiers from . $59.00 


no 
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QRU Have you anything for me? I 
have nothing for you. 

QRV Are you ready? I am ready. 
QRX When will you call me again? 

I will call you again at .... 
hours (on .... KHz). 

QRZ Who is calling me? You are 
being called by .... (on.... 

KHz). 

QSB Are my signals fading? Your 
signals are fading. 

QSD Is my keying defective? Your 
keying is defective. 

QSK Can you hear me between your 
signals and if so can I break 
in on your transmission? 1 can 
hear you between my signals; 
break in on my transmission. 

QSL Can you acknowledge receipt? I 

am acknowledging receipt. 

QSM Shall I repeat the last message 
which I sent you. or some pre¬ 
vious message? Repeat the last 
message which you sent me (or 
message (s) number(s). ...). 

QSU Shall I send or reply on this 

frequency (or on ....KHz)? 
Send or reply on this frequency 
(or on... .Khz). 

QSV Shall I send a series of Vs on 1 
this frequency (or ....KHz)? 
Send a series of Vs on this fre¬ 
quency (or . .KHz). 

QSW Will you send on this frequency 
(or on .... KHz)? I am go¬ 
ing to send on this frequency 
(or on .... KHz). 

QSX Will you listen to .... on .... 
KHz? I am listening to .... on 
... .KHz. 

QSY .Shall I change to transmission 
on another frequency? Change 
to transmission on another fre¬ 
quency (or on .... KHz). 

QSZ Shall I send each word or group 
more than once? Send each 
word or group twice (or .... 
times). 

Having gone this far, we may as well 
cover two other sets of terms which 
you may encounter. 

One is known as the RST system 
and is used to facilitate messages be¬ 
tween operators relative to the (Read¬ 
ability. the (S)trength and the (T)one 
of signals. Voice transmissions can be 
described using R and S only but T 
has to be added to describe a code 
transmission. 

READABILITY 

1— Unreadable. 

2— Barely readable, some words distin¬ 
guishable. 

3— Readable with considerable difficulty. 

4— Readable with practically no diffi¬ 
culty. 

5— Perfectly readable. 

SIGNAL STRENGTH 

1— Faint signals, barely perceptible. 

2— Very weak signals. 

3— Weak signals. 

.4—Fair signals. 

5— Fairly good signals. 

6— Good signals. 

7— Moderately strong signals. 

8— Strong signals. 

9— Extremely strong signals. 

TONE 

1— Extremely rough hissing note. 

2— Very rough AC note, no trace of 
musicality. 

3— Rough low-pitched AC note, slightly 
musical. 

4— Rather rough AC note, moderately 
musical. 

5— Musically modulated note. 


6— Modulated note, slight trace of 
whistle. 

7— Near DC note, smooth ripple. 

8— Good DC note, just a trace of ripple. 

9— Purest DC note. 

If the signal has the characteristic 
stability of crystal control, add the let¬ 
ter X to the RST report. If there is a 
chirp, the letter C may be added to so 
indicate. Similarly for a click, add K. 

PHONETIC ALPHABET 

Finally, there is the phonetic alphabet 
which is used by operators—and many 
others—to clarify letters which might 
otherwise be in doubt. 

How often have we tried to pass our 
initials to somebody over the telephone 
and had difficulty in establishing whether 
they had written down M or N when 
we said M? Hence the old trick of 
saying “M for Mary,” and so on. 

In fact, M for Mary was one of 
several commonly used phrases which 
was superseded by a new and standard 
phonetic alphabet adopted by the Inter¬ 
national Telecommunications Union 
(ITU) in Geneva, in 1959. 

This is set out below and is really 
well worth learning. 


A 

Alfa 

N 

November 

B 

Bravo 

O 

Oscar 

C 

Charlie 

P 

Papa 

D 

Delta 

Q 

Quebec 

E 

Echo 

R 

Romeo 

F 

Foxtrot 

S 

Sierra 

G 

Golf 

T 

Tango 

H 

Hotel 

U 

Uniform 

I 

India 

V 

Victor 

J 

Juliet 

W 

Whiskey 

K 

Kilo 

X 

X-ray 

L 

Lima 

Y 

Yankee 

M 

Mike 

Z 

Zulu 


★ ★ ★ 

Would it be possible to feed the out¬ 
put from an ordinary record player 
through some kind of a frequency modu¬ 
lated unit into a tape recorder, in order 
to get the kind of fidelity that is obtain¬ 
able on TV FM sound? 

You have fallen into a new version 
of a very old trap about improving the 
quality of sound from discs by trans¬ 
ferring them to another medium. 

The fact is that any system of trans¬ 
ferring or re-recording signals can only 
add to the inherent distortion, because 
every such system has some inherent 
distortion, no matter how slight. If you 
want to get the best off discs into your 
tape recorder, direct your attention to¬ 
wards using the best available pickup, 
turntable and compensated preamplifier, 
and feed idhe signal to the tape system 
at a suitable level. Anything you do to 
the signal beyond this can only make it 
worse. 

The FM system cf sound broadcast¬ 
ing is excellent in terms of quality, 
with fewer limitations than the AM sys¬ 
tem as we know it. It cun therefore 
bring music into your home with a mini¬ 
mum loss of quality — but there must 
be some loss. 

If certain records heard via TV sound, 
are better than direct reproduction on 
your own player* it is not because of 
the FM channel but almost certainly 
because the TV studios are equipped 
with better pickups than the one you 
have; they are therefore resolving the 
record better. 

Most likely your player has an or¬ 
dinary crystal or ceramic cartridge and, 
while these may give “acceptable" re¬ 
production, most of them fall well short 
of a good magnetic unit. Q 



GARRARD AT60 Mark II, a fur¬ 
ther refinement of the AT60 
model. New Cueing and Pause 
Control allows the pick-up arm 
to be lowered on to the record 
at any required position, elim¬ 
inating possible damage to 
stylus or record; can also be 
raised while playing as a pause 
device. All models (private and 
professional) of the Garrard 
range are now on display at 
U.R.D. 


UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

Shop 32, Ash Street 
Angel Arcade, Sydney 
Telephones: 28.3718, 28.3926 

OPEN SATURDAY MORNINGS 
Sydney’s leading High-Fidelity Specialists 


TURNTABLES 
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the sound approach to quality 
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SOLID STATE INTEGRATED STEREO AMPLIFIER MODEL TK-150T 


High. Power 40 Watts Compact Model! 


TRIO'S advanced engineering now offers you the latest compact 
high-power amplifier. 

Only Solid State can assure this 40 watts of high-power, even though 
a compact model. 

And also, a wide array of stereo inputs are available to acomodate 
virtually and program source. 

TK-150T SPECIFICATIONS 


POWER OUTPUT : .Music Power 35 watts (distortion 1 % - 8 fl load) 

40 watts (distortion 1 % - 4 Cl load) 
13W/13W Continuous Power, (distortion 0.5 % - 8 Cl load) 

FREQUENCY RESPONSE : . 20 - 50,000 Hz (±1 dB; 

POWER BANDWIDTH : . 20 - 60,000 Hz (less than - 3 dB, distortion 1 %) 

DAMPING FACTOR : . More than 20 < 8 ohms) 

DIMENSIONS : .Width 260mm X Height 105mm X Depth 237mm 

WEIGHT : . 10 Lbs. 


Sole Agent: Jacoby, Mitchell & Co., Pty.. Ltd. Head Office: 469-475 Kent Street, Sydney 
Tel : 26-2651 Melbourne: 15 Abbotsford Street Tel: 30-2491 Brisbane: 56 Edward Street 
Tel : 2-6467 Adelaide : Truscott Electronics, 64 Hindmarsh Square Tel : 23-3024 


manufactured by TRIO corporation 

No. 6-5, 1-chome, Shibuya, Shibuya-ku, TOKYO, JAPAN 

Ask for a catalogue or demonstration by your nearest dealer. 


To : Jacoby Mitchell & Co., Pty., Ltd. 

469-475 Kent St., Sydney. 

Send me information on TRIO AMPLIFIER & name of 
nearest TRIO retailer. 

NAME : __ 

ADDRESS : 


111 


ELECTRONICS Australia. December , 7967 
































MIC. PLACEMENT FOR SYMPHONY CONCERTS 


The most recent issue of the BBC Engineering Division 
Monograph (No. 68, July, 1967) contains some interesting 
observations on the placement of microphones for broad¬ 
casting or recording symphony concerts. Not the 
least interesting aspect of the article 
is their approach to the statistical problem of analysing 
the reactions of the test audiences. 


intervals of 10 seconds between the two 
tracks. 

An illuminated indicator panel showed 
the subjects which track was being re¬ 
played at any instant. The subjects were 
required to state which of the two tracks 
gave the most realistic, or natural, sound 
in each of the ten pairs of comparisons. 
The same passage of music was used 
for each of the ten tests. 


Primarily, the engineers were seeking 
subjective reactions to microphone place¬ 
ment, relative to a typical symphony 
orchestra performing typical concert 
works. How far from the orchestra 
should the microphone be located and 
is there an advantage to be gained by the 
use of supplementary microphones? 

There is relatively no end, of course, 
to the possible variety, the number and 
the placement of microphones and the 
engineers had to limit the test condi¬ 
tions to a manageable number. 
Conducted in the Maida Vale Studio 1 
during actual broadcast sessions, the 
observations were restricted to the fol¬ 
lowing five microphone arrangements, 
designated for the purpose of subsequent 
reference by the prefix letters A to E: 

(A) A moderately distant single micro¬ 
phone at a height of 26ft and at a 
horizontal distance of 30ft behind the 
rostrum. 

(B) A more distant single microphone, 
well back in the studio and at a 
height of 14ft. 

(C) A multiple system comprising a 
main microphone 18ft above the con¬ 
ductor’s head, plus microphones to 
reinforce, separately, the woodwinds 
and the low strings. 

(D) A single microphone — actually 
the one involved in (C) above, 18ft 
above the conductor’s head. 

(E) A single microphone 12ft above the 
conductor’s head. 

In effect, the tests compared four 
single-microphone situations (A, B, D, E) 
and one multiple arrangement (C). 

During two successive Sunday after¬ 
noon symphony concerts, simultaneous 
recordings were made of the five dif¬ 
ferent balance conditions. From these 
recordings, a twin-track test tape was 
prepared, in which each of the five 
balance conditions was compared with 
every other balance condition. Thus, 
there were ten pairs of comparisions. 


The order of recording of the ten 
pairs of comparisons was arranged so 
that each condition appeared on each 
track the same number of times. The 
test tape was replayed to the subjects 
and the loudspeaker was switched at 



Figure 1: A pentagon of prefer¬ 
ence for a consistent set of an¬ 
swers involving five microphone 
positions . A is preferred to all 
others; E is preferred to none . 



Figure 2: A pentagon of prefer¬ 
ence involving one major incon¬ 
sistency—a circular triad ACD. 
If A is better than C and C is 
better than D, A should also be 
better than D. 


There followed the problem of analys- • 
ing the preference sheets to discover 
anomalies, to resolve or reject such 
anomalies and to extract the most 
meaningful verdicts. 

For the purpose, use was made of a 
“pentagon of preference” diagram as 
shown in figure 1; it happens to be a 
pentagon, or 5-sided figure, because 5 
specific test conditions were involved. 
These are nominated by the letters A 
to E, referring to the test conditions 
already listed. 

Lines drawn from A to all other 
letters indicate the four comparisons 
involving test condition A. Similarly, 



Figure 3: A pentagon of prefer¬ 
ence summarising the answers 
obtained from 15 engineers. 
Conditions A and D rank equally 
in preference . Note the circular 
triad ACB. Compare with figures 
4 and 5. 

there are four lines radiating from each 
of the other letters. 

The arrow heads drawn on the lines 
indicate the nature of the preference 
expressed and, in this illustration, the 
arrow may be taken to mean “was pre¬ 
ferred to.” 

Thus, an interpretation of figure 1 
would be as follows: 

A was preferred to all other conditions. 
B was preferred to all except A. 
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* AUDIOPHILES - MUSIC LOVERS • 
• BEGINNERS! • 


Come to our Demonstration Lounge 
— and we’ll turn it on! 


This is a unique service — a noise-free studio *(4th 
Floor), helpful advice, resident technicians, competitive 
prices and comprehensive guarantees. Come in and 
listen to authentic stereo reproduction in the informal 
atmosphere of our Demonstration Lounge and let your 
own ears be your guide to the system for you. 


AMPLIFIERS CARTRIDGES 


Trio 

Armstrong 

Monarch 

Leak 

Fisher 

Telefunken 

Maxamp 

Sony 

PLAYERS 

Dual 

Elac 

Garrard 

J.H. 

SPEAKERS 

Wharfdale 

Goodmans 

Fisher 

Empire 

Telefunken 

Jordan Watts 

Orion 

Kef 

Leak 


A.D.C. 

Empire 
Piezo 
Deram 
Shu re 

ACCESSORIES 

Loudspeaker Enclosures 

Fabric 

Innerbond 

Cable 

Din Plugs 

Dust Bugs, etc. 

Klenzatape, etc. 

Headphones 

A wide range of other famous 
makes are also available. 


STereo^iusIC 

-SYSTEMS 


W.C.WEDDERSPOON PTY. LTD. 

4th Floor, Shorter House, 193 Clarance Street 
(Between King and Market Streets), Sydney. 29-6681. 


C was preferred to D and E but not 

to A and B. 

D was preferred only to E. 

E was preferred to none. 

The situation depicted in figure 1 
would represent a completely consistent 
set of answers, with no anomalies. 

Figure 2, however, illustrates the 
occurrence of an inconsistent observa¬ 
tion. Here A is shown as preferable to 
B; B is preferable to C; A is preferable 
to C; C is preferable to D, clearly mak¬ 
ing D the condition least preferred. 

Yet a comparison between D and A 
surprisingly produces the answer that 
D was preferred to A. This inconsistent 
set of answers produces what is des¬ 
cribed as a “circular triad 1 ' — an appar¬ 
ent contradiction. 

To take a simple illustration: If the 
heights of individuals were being ranked, 
or compared, A could not be taller than 
C and C could not be taller than D, 
without A also being ^taller than D. 

In matters as straightforward as the 
height of individuals, the occurrence of 
a circular triad is a clear inconsistency 
and indicates faulty observation. How¬ 
ever, in a matter as highly subjective 
as the judgment of orchestral balance, 
circular triads may readily occur. For 
instance, A-C and C-D may have been 
assessed on the relative balance of wood¬ 
wind and strings, while D-A might have 
been assessed on string tone alone. 

In assessing the verdicts, the engineers 
decided to accept as “consistent” sets 
of answers which contained not more 
than one circular triad. If more than one 
circular triad was present, it was taken 
as an indication that the subject was 
changing his reference standards to a 
degree which had a significance in res¬ 
pect to the individual. 

Figure 3 shows a single pentagon of 
preference summarising the answers from 
15 subjects. 

Another method of depicting the an¬ 
swers was to analyse the answers of typi¬ 
cal groups of subjects and to plot points 
on a graph indicating the number of 
times each condition was rated “5th or 
better,” “4th or better,” “3rd or better,” 
“2nd or better” and “1st.” By joining 
the points together, curves were ob¬ 
tained and the area beneath each curve 
was reckoned as a measure of the total 
preference expressed for the various test 
conditions. (Figure 4). 

The third method of assessment in¬ 
volved a tabulation of preferences, as 
in figure 5. With 15 subjects providing 
answers on each of ten preferences, A 
was preferred to C 10 times; A was 
preferred to C seven times, and so on. 
Expressed as totals, condition A received 
most votes, then C, B, D and E, as 
shown. 

An analysis of the graph gave the 
same ranking order as the table but the 
pentagon of preference compiled for the 
same group of 15 subjects (figure 3) 
showed A and D as sharing first prefer¬ 
ence and B and C sharing next prefer¬ 
ence. 

In actual fact, the 15 subjects who 
provided the answers summarised in fig¬ 
ures 3, 4 and 5 were all engineers. 

A second group of 14 subjects was 
drawn from members of the B.B.C. staff 
accustomed to monitoring, or who were 
in other ways associated with broadcast¬ 
ing of orchestral music. 

A third and larger group of 40 people 
was drawn from mainly regular concert 
goers. 
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Figure 4: A graphical presentation of the same data used to produce the 
pentagon of preference of figure 3, Based on area under the curves , the 
ranking order is A, C, B, D, E. 


Figure 5? Simple 
tabulation of the 
answers used for 
figures 3 and 4 
gave the result as 
set out—the same 
ranking order as 
indicated by the 
graphical method. 



A 

c 

B 

D 

E 

Total 

Preferences 

Rank 

A 

_ 

10 

7 

12 

9 

38 

i 

C 

5 

— 

8| 

7 

9 

291 

2 

B 

8 

61 

— 


8 

29 

3 

D 

3 

8 

81 

— 

8 

271 

4 

E 

6 

6 

7 

7 

— 

26 

5 
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Analysis of all answers, involving 
all three of the methods set oat, indi¬ 
cated that engineering and studio per¬ 
sonnel showed a high proportion of cir¬ 
cular triads in their answers and a 
marked lack of consistency from one 
member of a group to fthe next. The 
conclusion was that, while these particu¬ 
lar subjects were well able to note the 
differences between respective test condi¬ 
tions, and well able to assess the sound 
in a technical sense, they lacked a uni¬ 
form or even a very stable standard of 
musical reference. 

This was confirmed by the fact that 
questioning indicated relatively rare at¬ 
tendance at live concerts. Whatever 
standards of reference they did have, 
most likely related to their own high- 
quality domestic music reproduction 
systems. 

The concert goers, on the other hand, 
showed a much lower proportion of 
triads and a more consistent group ver¬ 
dict. Presumably, they tended to relate 
concepts of optimum orchestral balance 
to what they would expect to hear from 
a seat in a concert auditorium. 

Nevertheless, all groups showed a clear 
preference in principle for a single, 
moderately distant microphone and all 
tended to reject the blend condition (C) 
relative to a well chosen single micro¬ 
phone condition. 


Subsequent tests with music from 
works of Haydn, Bartok, Britten and 
Berlioz tended to confirm these findings, 
particularly where -the main theme was 
carried by the violins. This is probably 
explainable by the facts that the acous¬ 
tic radiation pattern for violins and viola 
shows that the high frequency energy is 
concentrated in a narrow lobe perpen¬ 
dicular to the belly of the instrument. 
A microphone suspended over the string 
section therefore tends to pick up a 
harshness and stridency in the string 
tone which is not so evident in the 
body of the auditorium. 

The article concludes: “It would there¬ 
fore appear that, for transmissions of 
orchestral music, the added complexity 
of reinforced balance techniques does 
not in general produce any improvement 
over a single distant microphone bal¬ 
ance and that, in some cases, a rein¬ 
forced balance may be a definite dis¬ 
advantage.” 

EDITOR’S NOTE: The foregoing in¬ 
vestigation relates purely to monophonic 
reproduction but would probably apply, 
in general, for stereo transmission of 
the same kind of music. For music of 
the more “popular” type, multiple micro¬ 
phones and variable mixing may be used 
deliberately to separate instruments or 
groups, as distinct from th e ensemble 
sound. b 


NEW SOUND MODEL SAQ-203 SOLID STATE 
MAG. SENS. STEREO AMPLIFIER . . . 

ONLY $64.50! 

Measuring only 10% ” x IVa" x 4”, the SAQ- 
203 is rated at 6 watts R.M.S. in each channel 
and has a frequency response of 30-20.000 
Hz. Input sens, is 3 mV. for magnetic cart¬ 
ridges. An attractive die-cast front panel 
surrounds all essential controls. 18 low 
noise transistors. Headphone jack, scratch 
filter and mode switch are 
standard. Including Sales 
Tax ... . 


$64.50 


TWO LOW COST STEREO SYSTEMS 
INCORPORATING THE SOUND SAQ-203 

Both stereo systems feature the new Micro 
Model 207 magnetic stereo cartridge and a 
pair of Sonics "Slim-Line” multiple speaker 
enclosures. Each speaker system houses 
four bass/mid-range speakers and a high 
frequency speaker; finish is in teak/walnut 
veneer and size is 21%” x 17%” x 4%”. 
System 1; Sound SAQ-203 stereo amplifier, 
Connoisseur Classic turntable, Connoisseur 
Model SAU-2 tone arm with lift, Micro 207 
stereo diamond magnetic cartridge, a base 
for the turntable and two Sonics AS-61 
speaker systems as described 
above . . . Encel price, including 

Sales Tax .. q) 4 L | 

System 2: Sound Model SAQ-203 stereo 
amplifier, Labcraft 643 turntable, Micro 207 
stereo diamond cartridge, a base for the 
turntable with a plastic dustproof cover, two 
Sonics AS-61 speaker sys- 

SaTes fax 0 ®' Pri0e '.' nClUdin9 $199.50 


RAPIER SOLID STATE TUNERS 

With its own AC power supply, the Rapier 
tuner is an excellent performer and reproduc¬ 
tion quality is satisfying. Supplied in a 
Danish style teak cabinet, Encel price is 
$44.50, including Sales Tax. Without cabinet, 
ready for fitting into your own 
hi-fi furniture, price including CA 

Sales Tax is only . I ,QU 



NEW PHILIPS STEREO CASSETTE 
RECORDER — MODEL EL3312 

This new Philips cassette recorder features 
clearly arranged controls and connections; 
the EL3312 is a further development of this 
popular recording/playback system. Musi- 
cassettes are now available with a wide 
selection of pre-recorded music ... the 
all-transistor amplifier of the EL3312 provides 
high quality stereophonic reproduction. Re¬ 
cording is quite simple — tape speed is 1% 
ips — playing time is 2 x 45 minutes. Write 
for full details and an EMQ. 


GET THE ENCEL FACTS 

Pamphlets and technical specifications are 
usually available for most Encel merchan¬ 
dise. Write or call for further information. 


NEW JANSZEN SPEAKER SY8TEMS WITH 
ELECTROSTATIC ELEMENTS 

The all new Janszen Z600 speaker system is 
revolutionary in design and construction — 
provides a magnificent "transparent” sound. 
Response is 30 to beyond 30,000 Hz. The 
natural treble response results from the use 
of Series 130 Janszen mid/high range radiat¬ 
ors — electrostatic units with 176 push-pull 
sheathed conductors. The bass reproducer 
is the Janszen Model 350B dynamic. Imped¬ 
ance is 8 ohms only. Encel price is $178 for 
the Z600 . . . and a variety of finishes are 
available. Truly an audiophile’s delight. Ask 
for copies of elated reviews. 

Encel price (including Sales 
Tax) . 


$178 



n 


ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office*. 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: cround floor, 2 sm Bunding 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 294563, 294564. 

‘Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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ORTOFQINI 


THE ONLY ORGANIZATION IN THE WORLD MANUFACTURING 
OUTSTANDING INTERNATIONALLY ACCLAIMED DISC 
CUTTING EQUIPMENT AND EQUALLY FAMOUS TONE ARMS 
AND CARTRIDGES ! 


Many recordings in your collection un¬ 
doubtedly carry world famous labels . . . 
and a high proportion of them will be 
reproductions from an ORTOFON cut 
master. It naturally follows that ORTOFON 
should manufacture the most advanced 
and effective arms and cartridges, for 
reproduction is complementary to record¬ 
ing. 

In cartridge design the moving coil prin- 


ORTOFON 

now introduce the new SL15 
lightweight stereo cartridge—a moving 
coil unit with very high compliance and 
improved frequency response. This su¬ 
perb cartridge is designed for use in 
transcription tone arms of the highest 
possible calibre. 

ORTOFON SL15 
SPECIFICATIONS: 

Weight of cartridge: 7 grams. 

Output impedence: 2 ohms. 

Equivalent mass (at stylus point): 0.9 mg. 
Recommended stylus pressure: 0.75-1.5 grams. 
Output: 0.025 mV/cm/sec. 

Stylus radius: Spherical diamond-SL15 
0.0006". 

Stylus radius: Elliptical diamond— 

0.0007" x 0.0003" 

Tracking angle: 15 


ciple is the only recognised transducer 
system inherently free of non-linear dis¬ 
tortion. ORTOFON elliptical diamond 
stylii fitted to ORTOFON stereo cartridges 
have now eliminated tracing distortion 
caused by the differing shape of disc 
cutters and reproducing stylii. All ORTO¬ 
FON stereo cartridges feature a 15 
tracking angle. 



Static compliance: 25 x 10 ~ 6 cm/dyne 
Channel separation: 20-30 dB. 

Frequency response: 10-40,000 Hz. 

*An exclusive protective device . . . “Pro- 
tecto-Skate” . . . shields the stylus if the 
cartridge is accidentally subjected to ex¬ 
cessive external lateral or vertical press¬ 
ure. This tube is highly polished to afford 
added protection for the record surface 
itself. 


THE NEW ORTOFON TONE ARM MODEL RS-212 


Full advantage of the oustanding charac¬ 
teristics of the SL15 series cartridge may 
be taken with the new ORTOFON RS-212 
arm. A stylus pressure mechanism based 
on spring tension also incorporates an 
effective automatic anti-skating arrange¬ 
ment; stylus pressure and anti-skating 
force are correctly related when the stylus 
pressure is set. Although factory set for 
ORTOFON cartridges with elliptical stylii, 
a ratio adjustment screw permits use of 
any cartridge. The ORTOFON “Hi-Jack” 
lifting/lowering device is standard equip¬ 
ment with the RS-212 arm. 



116 


ELECTRONICS Australia, December , 7967 







































ORTOFON TONE ARM MODEL 
RS-212 SPECIFICATIONS: 

Effective length: (Arm base to stylus tip) 9" 

Offset angle: 22.7 

Maximum tracking error: 1.19 (ext. edge of 12" 
disc). 

Optimum overhang: 0.63". 

Adjustable stylus pressure: 0-4.5 grams. 

Weights of suitable cartridges: 7-19 grams. 


ORTOFON TRANSFORMER 
MODULE 

A twin transformer module which may be 
fitted anywhere in the lead between the 
tone arm and the amplifier is now avail¬ 
able, complete with plugs and cables. 
Specifications: Input impedence—2 ohms. 
Output impedence—15Kohm. Load im¬ 
pedence—47 Kohm. Frequency response 
-10-40,000 Hz. This module is particularly 
well suited to ORTOFON SL15 series 
cartridges. 



ORTOFON cartridges have won universal 
popularity with discerning music lovers 
and professional users; the low distortion 
moving coil principle is quite incompar¬ 
able. Stereo cartridges developed by 
ORTOFON engineers have always been 
advanced in design and construction; the 
ORTOFON S15 series offers superior 
sound reproduction and will trace the 

most complex waveforms at 1.5 grams. 
The SI5 is available with an optional 
built-in transformer and may also be pur¬ 
chased ready mounted in the lightweight 
metal “G” shell for use with the ORTO¬ 
FON SMG-212 tone arm. 

ORTOFON S15 SPECIFICATIONS: 

S15T S15 

Weight of cartridge 18.5 grams. 12.5 grams. 

Output impedence 15 Kohm 2 ohm 

Output in mV/cm/sec 

(loaded) 2 0.04 


Equivalent mass at stylus 


point 

0.9 mg. 0.9 mg. 

Recommended stylus 


pressure 

1-2 gr. 1-2 gr. 

Elliptical stylus radius 

0.0007" x 0.0003" 


(both models) 

Spherical diamond 


radius 

0.006" (both models) 

Tracking angle 

15° 15° 

Static compliance 

20 x 10 -6 cm/dyne 

Frequency response 

20-20,000 Hz.±2dB. 

Channel separation 

20-30 dB. 




ORTOFON MODEL SMG-212 
TONE ARM 

The Model SMG-212 is a statically bal¬ 
anced tone arm and turntable levelling is 
unnecessary. Precision ball bearings in 
both vertical and horizontal axis permit 
lowest possible stylus pressures. Accepts 
standard “G” shells; height over the 
mounting board is adjustable. Effective 
length from arm base to stylus tip is 9", 
overhang is 0.63” and stylus pressure is 
adjustable from 0-12 grams. 




Australian National Distributors: 

Mmm (£fa®yj]] ) Giy.Mdl l 

Head Office: 

28 Elizabeth St., Melbourne, Vic. Tel. 63 8101* 
Sydney Office: 

22 Ridge St., North Sydney, N.S.W. Tel. 92 3890 


INTERSTATE REPRESENTATIVES: 

A.C.T.: Australian Physical Laboratories, P.0. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner's Music House, Smith Street, Darwin. Tel. 3801 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1422 
S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
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1 head is better than 5 



Experts throughout the world agree that 
recording heads last longer (up to 5 times longer!) with BASF 
Recording Tape. The reason, of course, is the non-abrasive 
“mirror” finish that is exclusive to BASF Tapes. And BASF superiority goes 
far beyond longer life for your valuable recording equipment. You 
get superb reproduction and consistent frequency response, whether 
it's the first or the hundredth time through your recorder. 

Choose BASF Recording Tapes in the 
popular “swivel” box now made of durable 
plastic for library storage, or economical round 
pack for day-to-day use. 


Write for your FREE 
BASF TAPE INDEX 
(Please send 5c stamp 
to cover postage.) to: 
BASF TAPE INDEX”, 
MAURICE CHAPMAN 
& CO. PTY. LTD. 

210 CLARENCE ST. 
SYDNEY. 2000. 
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TAPE PREAMPLIFIER USING FET 


Design to eliminate head magnetization 
and reduce tape noise 


Figure 1: Circuit of 
complete preampli¬ 
fier using FET to 
avoid head magneti¬ 
sation . 


R1 330 ohms 5 pc high 
stability (see text), 

R2 100 ohms 5pc high 
stability . 

R3 12K 5pc high stabil¬ 
ity, 

R4, R5 5.6K lOpc. 

R6 3JK lOpc. 

R7 5K 2pc high stability. 

R8 2.7K lOpc. 

R9 100K linear potentiometer. 

RIO , Rll 10K lOpc. 

R12 1M lOpc. 

(All resistors i-watt). 



+24V 


Cl JOOuF 25 V electrolytic. 

C2 50uF 25V electrolytic. 

C3 .02uF 2pc plastic. 

C4 lOOuF 25 V electrolytic. 

C5, C6 50uF 15V electrolytic. 
Trl 2N3819 (Texas). 

Tr2, Tr3 2N3707 (Texas). 


tuiiiiituiifitiiiuiiiiiiiiiiiiiiiiHiiiiiiiiiiHiiuiiitiiiiiMiiiiiiiuiiiiuiiiiuiiiiiHiHiiMiiiiiKittmiiiHiiiMimiiimiimiiMiimmiimimiimiiiiimiiiiimmiimimimiiiiimimiii 


Two main types of transistor tape 
recorder pre-amplifier have been used in 
the past. The high-impedance type am¬ 
plifies the voltage signal from the head 
and uses feedback to make the input 
impedance of the amplifier much greater 
than the impedance of the reproducing 
head. Equalisation may be incorporated 
into the feedback network or alterna¬ 
tively a flat frequency response amplifier 
may be followed by a passive equaliser 
circuit. 

The low-impedance type of pre¬ 
amplifier uses as an input the current 
output of the head and automatically 
equalises the low frequency range, while 
feedback, or some other means, is used 
for the high frequency range. 

Both types of pre-amplifier have one 
outstanding disadvantage in that each 
must feed the signal to the input stage 
through a blocking capacitor, in order 
to isolate the bias voltage of the input 

transistor from the tape head. Under . . . ,. , . . , , . t . , 

steady-state conditions this is easily in P u t transistor requires a bras current have a fairly wide spread in their charae- 
achieved but, when the amplifier is and this, because it must not be allowed teristics. 

switched on or off, the resulting changes to flow through the tape head, renders The feedback network, C3R7 and R2 
in the bias voltage create a transient use a blocking capacitor manda- gives lOOuS C.C.l.R. equalisation and 

current surge through the blocking cap- , the ( 3KHz ) gain gf 

acitor which may amount to several The e ^ ec,t transistor, on the other amplifier is 50 times more than sufficient 
hundreds of microamperes leaving a hand > requires only a bias voltage, the to load fully the high-impedance input 
considerable degree of residual magneti- « ate current be l n .8 of the oi ; der of nano- of nwst main amplifiers When the 
sation in the reproducing head amperes, and this magnitude of current amplifier is used with a medium imped- 

, „, 7 , will not significantly magnetise a tape ance reproducing head, the noise level 

S l ° f ^ T head. The bias voltage may be obtained is more than 60dB below a 3 per cent 

h ?h h « b ? rern .° ved b y from a source resistor in the same way distortion tape signal, and considerably 

high frequency bias currents as it would as it would be if a triode vaWe wei 4 below that of bulk-erased tape. At no 
be in a recording head and will cause a bei w j tb a ca thode resistor for time does the direct surge current 

serious degradation of the reproduced automadTself-btos This type of biasing through the head reach luA and it is 
magnet ' Sat ‘n n ls system allows both ends of the head to probably considerably less than this: it 
I asymmetrical (blank) tape noise will no b . , freauencv) earth notential not magnetise the heads to the 

longer average out and there will be a be * ( “ euit diagram of the pre-' eXtent that th ® noise level is increased ’ 
considerable increase in the background lb f fier ™ sh own ^ figure 1 and Fi 8 ure 2 s^sts a circuit which will 

noise level, which may be thought of as . f 2N3819 FET (common P r °vide a current of between plus and 

modulation noise on the zero-frequency source modei feedine a common emhter minus 12uA trough the head for noise 
signal stored in the tape head. The same connected bipolar transistor The output reduction: this is well worth trying for 
asymmetry will also cause distortion of very high quality reproduction. The 

the reproduced signal. .to isolate the amplifier from load varil erL'edVa^i'Ln^ 

The second effect of head magnetisa- t i ons and a i so to provide a low-imped- ? r ased tape tunning through the mach- 
non may be even more serious if the ance source for the feedback network. m e until the tape noise is a minimum, 
tapes are irreplaceable. The magnetised The FET is self-biased by means of Care sh <>uld be taken that the two 
reproducing head acts as a weak erase the by-passed resistor R1 and the value Power supplies to the potentiometer turn 
head, gradually reducing the higher of this resistor may need some adjusting on at the sa ™ e rat * or 11 Wl11 ** neces- 
frequencies recorded on the tape and to bring the drain voltage to within a ^ ad n j f US * 

introducing frequency distortion. volt or so of the specified 10V, as ^ equipment is switched on. A few 

It has been suggested in the past that current production low-priced FETs tTlaIs - show - a1iy alt « rat,on 1S 
a direct current, which may be adjusted 
to minimise the noise output from a 
fully erased tape by demagnetising the 
rep-oducing head, is a useful feature of tape head 
a reproducing system, and in fact this 
will simultaneously minimise distortion 
of the signal. The author considers that 
this facility should be built into any 
high quality system. 

However, it is no use periodically de¬ 
magnetising the heads if every time the 
equipment is switched on or off they are 
heavily remagnetised, so accordingly a 
pre-amplifier has been designed which 
eliminates the blocking capacitor at the 
input and thus does not magnetise the 
heads. 

This simply cannot be done using 
bipolar transistors, as the base of the 
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Figure 2: Suggested circuit for 
DC demagnetising bias to reduce 
noise output. 


necessary after switching the mains sup¬ 
ply on and off once or twice, and if this 
is so, slight alterations to the filter cap¬ 
acitors C5 and C6 will rectify the situa¬ 
tion. 
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1. High Quality Tape Pre-amplifier, 
P. F. Ridler. Wirdess World, Febru¬ 
ary, 1962. 

2. Transistor Tape Pre-amplifier, P. F. 
Ridler. Wireless World, December, 
1958. 

3. Adjustments for Obtaining Optimum 
Performance in Magnetic Recording, 

A. W. Friend. R.C.A. Review, March, 
1950. 

(With acknowledgements to “Wireless 
World” and the author P. F. Ridler. 

B. E., M.I F.E.). S 
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Two New Distinctive Stereo Decks 




MODEL X-150D 


The 4-Track 
Stereo Tape Deck 


The Perfect 
Custom Stereo 
Tape Deck 


three-head system 
robust mechanism for durability 
magnificent appearance 
minimum hissing due to silicon 
transistor circuits 


dependable for clear tones 
noiseless silicon transistor circuit 
the widely acclaimed cross-field head 


MODEL 3000D 


FEATURES: 

*4-track stereo monaural recording and playback. For 
playback, the X-150D requires external power ampli¬ 
fier and speakers *3 speeds—1%", 3%", and 7]/ 2 " per 
sec. (15 ips optional) *3 heads *2 speed hysteresis 
synchronous motor *Cross-Field frequency response- 
30 to 23,000 cps *Signal to noise ratio—better than 
50 db *Solid-State pre-amplifier ^Automatic shutoff, In¬ 
stant stop lever *DIN jack, Stereo headphone jack *VU 
meter *Tape cleaner *3-digit index counter with reset 
button ^Vertical and horizontal operation *Oil finished 
wooden cabinet *Universal voltage selector (100 to 
240V, 50/60 cycles) 

MODEL AA-7000 : 

80W Solid State FM/AM 
Multiplex Stereo Tuner 
Amplifier 



FEATURES: 


*4-track stereo monaural recording and playback,For 
playback, the 3000D requires external power amplifier 
and speakers *2 speeds *3 heads * All silicon transistor 
pre-amplifier *The shield type head for high S/N ratio 
*Two lever system for sure operation and robust con¬ 
struction *Track selector knob for simple selection 
between stereo and monaural ^Automatic shut off, 
Instant stop control *Tape cleaner *Equalizer for each 
tape speed *DIN jack *Stereo headphone jack *3-digit 
index counter with reset button, VU meter *Beautifully 
grained wooden cabinet ^Vertical and horizontal oper¬ 
ation Universal voltage selector (100V to 240V, 50/60 
cycles) 
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MODEL AA-5000: 

110W Solid State Stereo 
Pre-Main Amplifier 

Speaker System: 

SW-130 


0AKAI 


AKAI ELECTRIC CO., LTD. 

N.S.W. : Magnecord Australiasia Pty., Ltd. 

210 Clarence St., Sydney 
Victoria: Maurice Chapman & Co., Pty.. Ltd. 
P.O. Box 7, North Balwyn 


HIGASHIKOJIYACHO OHTA KU TOKYO JAPAN 

Queensland : Chandlers Pty., Ltd. 

399 Montague Bd., West End, Brisbane 
S.A. : Nell Muller Pty., Ltd. 

8 Arther St., Unley 
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By JULIAN RUSSELL 


i ke A^e of Polyphony — Two-disc set 


PLAINSONG TO POLYPHONY, vol¬ 
umes 1 and 2. Choir of the Carmel¬ 
ite Priory, London, conducted by 
John McCarthy. Record Society 
stereo RS/6234/5. Available from 
World Record Club. 

VOLUME 1: 

Victoria—Ave Maria. 

Palestrina—Mass “Assumta est Maria”: 
Motet; Mass “Ecce Sacerdos 
Magnus”: Kyrie; Mass ‘‘Aeterna 
Christe Munera”: Kyrie. 

Shepherd — Plainsong from Sarum 
Hymnary: Deus Tuorum Militum. 
Byrd — Christe, Qui Lux Est et Dies. 
Tallis — Te Lucis Ante Terminum; 
Veni Creator Spiritus; Salvator 
Mundi. 

Monteverdi—Ave Maris Stella. 

Lassus — De Profundis. 

VOLUME 2: 

Shepherd—Haec Dies. 

Palestrina — Salve Regina. Benedictus 
from Mass: Lauda Sion. Magnificat. 
Marenzio — Plainsong: Gloria in Excel- 
sis. Hodie Christus Natus Est. 
Kerle — Kyrie from Mass: Regina Coeli. 
Tallis — Lamentations of Jeremiah: 
Jerusalem. 

Victoria — Estote Fortes in Bello. 
Morales — Magnificat. 

Byrd — Pange Lingua. 

Josquin—Plainsong: Requiem Aeternam. 
La Deploration de Oekeghem. 

These two admirable discs packed 
into the one sleeve for convenient stor¬ 
age should provide endless pleasure and 
instruction to musicians and answer 
many questions for those less instructed 
in music of the great age of polyphony. 
As succinctly explained in the sleeve 
“the purpose of the recording, the first 
of its kind, is to demonstrate the various 
ways in which composers of the great 
age of polyphony made use of plain¬ 
song in their sacred music . . . The 
plainsong is the theme, the polyphony 
the variation . . . There will be many 
pleasures of recognition, and it is a 
boon to be able to repeat the plainsong 
excerpts as often as one wishes, before, 
or after listening to the polyphony.” 

For those starting from scratch, a 
point not dealt with in the annotations 
might be better explained — just what 
is plainsong? Scholes’ definition is ‘‘the 
large body of traditional ritual melody 
of the Western Christian Church. The 
term ‘plain’ . . . may be taken in the 
literal sense of unadorned and as obvi¬ 
ously dating from the period when har¬ 
monic accompaniment to the Church’s 
ritual music was beginning.” It survives 
today mostly in the chants used in 
Roman Catholic Church services. 

In this recording each polyphonic 
piece is preceded by the plainsong hymn, 
antiphon, or psalm tone on which it is 
based. Thus, on the first record, in 


Byrd's “Christe, qui lux est et dies,” the 
plainsong which remains stable through¬ 
out is first heard in the bass, from 
where it rises part by part through the 
remaining four voices to the treble, 
acquiring luminosity as its ascends. 
Monteverdi, on the other hand, in his 
“Ave Maris Stella” also keeps closely 
to the melody but introduces rhythmic 
variation with the plainsong stationary 
in the treble. And in other examples 
gathered into this wide-flung net you 
will hear innumerable different styles 
and treatments of the original theme. 

Catholic authorities in America, for 
some reason best known to themselves, 
have forbidden the sung Latin Mass, 
which means that there is a very good 
chance of a great deal of wonderful 
music being neglected there. A spokes¬ 
man at St. Mary’s Cathedral, Sydney, 
informed me, however, that not only 
does the Roman Catholic Church in 
Australia not forbid a sung Mass, but 
on the contrary, encourages the practice 
so that as much of the music as possible 
might be preserved. 

Problems of space prevent me from 
describing all the composition in the 
splendid collection individually, but I 
can say with certainty that even the 
best informed scholars of liturgical 
music will meet works they have never 
heard before. The choir sings excellently 
under John McCarthy with a sufficiently 
wide dynamic range, and phrasing which 
shows that everyone knows exactly what 
he is expected to contribute. The balance 
in Volume 1 is altogether first rate; in 
Volume 2 the balance at times unduly 
favours the tenors, but never enough to 
deprive one of a uniquely enjoyable 
experience. 

★ * ★ 

FRANCK—Symphony in D Minor. New 
Philharnionia Orchestra conducted 
by Otto Klemperer. Columbia 
Stereo SAX05276. 

Klemperer has for so long been 
specialising in the music of Mozart, 
Beethoven, Brahms and other composers 
of the great German school that one 
is -liable to forget that some two decades 
ago he used a very extensive repertoire 
indeed. Recently he has been branching 
out a bit—Tchaikovsky, and so on— 
but I must confess to having been very 
surprised to find his name associated 
with the Franck D Minor. And it was 
not only Klemperer’s preference for 
eighteenth and nineteenth century Ger¬ 
man music that caused my surprise, for 
whereas the Franck symphony is the 
work of a very pious man, Klemperer, 
on his own admission, is totally irreli¬ 
gious. 

And my surprise continued after I 
had started to play the record, for, 
though I was uncertain about what I 


was likely to hear, I certainly had not 
expected the moving experience with 
which Klemperer presented me. For he 
has certainly found a formula to make 
the work sound truly noble instead of 
sentimentally devotional as so frequently 
happens. Everything is strictly disciplined 
in the true Klemperer manner; every 
one of the composer markings is scru¬ 
pulously observed. Yet it never sounds 
mechanical nor the performance uncon¬ 
vincingly conceived. Quite the contrary. 
There is passion in plenty, not wasted 
in billowing gusts, but concentrated into 
telling phrases, firmly sculptured. 

The sound is grand, but the playing 
time a little on the short side. And in 
his solo in the second movement the 
cor anglais player cuts his phrases a little 
short, too. 

★ ★ ★ 

BRAHMS—(1) A German Requiem, 
Op. 45. (2) Nanie, Op. 82. (3) Alto 
Rhapsody, Op. 53. Swiss Romande 
Orchestra and the Choirs of Swiss 
Radio Romande and Pro Arte of 
Lausanne conducted by Ernest 
Ansermet with Agnes Giebel and 
Hermann Prey in Item 1 and Helen 
Watts in Item 3. Decca Stereo 
SET333/4. (Two records.) 

This title surprised me, too, for except 
for an occasional foreign excursion, 
Ansermet has for many years been asso¬ 
ciated with the music of the French 
and Russian schools and the repertoire 
of the Diaghileff ballet. But I found 
that, unlike Klemperer, Ansermet is not 
quite so comfortably at home in exotic 
surroundings. His French-Swiss music¬ 
ians, though always tasteful in their 
phrasing and well drilled in ensemble, 
are not able to imbue the Brahms 
“Requiem” with the solidity inseparable 
from performances of that master’s 
works. 

Strangely, Klemperer, who has acquir¬ 
ed a reputation for slow tempos, takes 
the “Requiem” faster than does the 
usually more sprightly Ansermet. But 
you will find other compensations on 
this disc. One is the most beautifully 
sung account of the “Alto Rhapsody” 
by Helen Watts, as exquisite a perform¬ 
ance as I have ever heard, and I am 
not unmindful of her many formidable 
competitors. The other is “Nanie,” a 
work I have never heard before, and 
which is almost never performed in a 
concert hall, but which, on the evidence 
of its most attractive performance here, 
is well worth including in concert pro¬ 
grams. Beautifully wrought by the com¬ 
poser, it receives an eloquent perform¬ 
ance. 

★ ★ ★ 

BEETHOVEN—Symphony No. 4 in B 
Flat, Op. 60. Overture “The Conse¬ 
cration of the House,” Op. 124. 
Vienna Philharmonic Orchestra 
conducted by Hans Schmidt-Isser- 
stedt. Decca Stereo SXLA6274. 

I have yet to be disappointed in one 
of this new series of Beethoven Sym¬ 
phonies which Schmidt-Isserstedt is re¬ 
cording for Decca, and the latest is a 
fine as any he has yet given us. The 
Fourth is full of traps, despite its ap¬ 
parent “lightness.” The introduction can 
be made to sound pompously solemn 
and melodramatic, with the following 
allegro trivialised by too forceful a con¬ 
trast. Schmidt-Isserstedt avoids both 
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MAXAMP 30 is a fully transistorised stereophonic High Fidelity 
Amplifier using Silicon Transistors throughout. It is precision engin¬ 
eered and fullest use is made of printed circuits. It will deliver 
continuously up to 15 watts of power on each channel and it looks 
as good as it is. Its polished wood cabinet with 'Danish Silver’ 
scratchgrain control panel blends with any decor. 


MAXIM. The ORIGINAL and unequalled High Fidelity Loudspeaker 
mini-system. Complete full-range Hi-Fi reproduction (45-20.000 c/s) 
—yet within shoe-box size and handling 8 watts. Meticulously finished 
enclosure in hand rubbed Teak or Walnut. 10£"x55"x7a;" ^ 
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FULL RANGE SINGLE UNIT LOUDSPEAKERS 

8 

inch 



AXIETTE 8 

8*—6 watt 


Twin Axiette 8 

8"—6 watt 



BASS UNITS 


AUDIOM 51 BASS 

12"—15 watt 

AUDIOM 61 BASS 

12"—20 watt 



12 

inch 


inch 



AXIOM 80 

9£"—6 watt 

◄ 


► 

AXIOM 10 

10"—10 watt 



15 

inch 



AXIOM 201 

12"—15 watt 

AXIOM 301 

12"—20 watt 

◄ 

► 

TRIAXiOM 1220c 

12"—20 watt 

TRIAXIOM 212 c 

12"—15 watt 



AUDIOM 81 BASS 

15"—25 watt 




AUDIOM 91 BASS 

18"—50 watt 


Standard Versions of all Audiom speakers are available for Public Address work and 
Musical Instrument amplification (Electric guitars etc.) 


GOODMANS MULTIPLE SPEAKER HIGH FIDELITY SYSTEMS 

For a very low distortion, high sensitivity loudspeaker system choose a 
Goodmans 3-way system, employing an Audiom Bass unit, and pressure- 
driven horn-loaded Midax mid-range and Trebax high frequency units, with 
crossover network and attenuators. 


Each of the six loudspeakers in this range covers the full audible frequency 
range, and mounted in.an enclosure of the correct design each is a complete 
High Fidelity system. There is a unit to suit every requirement — amplifier 
output, room size, pocket and personal taste—from the economical Axiette 8 
and TwinAxiette 8, through the more powerful Axiom 10 and Axiom 201, the 
Axiom 301, the world's most advanced twincone 12" speaker, to the connoisseur 
quality hand-built Axiom 80 transducer and the triple element Triaxiom 1220c 
and 212c with built-in Treble control. 

If you choose an Axiom 201, 301 or 10, the unit’s performance can be further 
enhanced, if desired, by the later addition of Trebax High Frequency and Midax 
Mid-range units. 



MIDAX 650 XO/950/5000 X0/S50 

Range: Crossover Crossover 

650 8,000 c s. frequencies: frequency: 
25 watt 950 and 950 c s 

5.000 c/s. 


XO/5000 ATTENUATOR 

Crossover 8-step 
frequency: 

5.000 c s. 


TREBAX 100 TREBAX SK/20XL 
Range: Complete 

2.500 20.000 c s with XO and 
25 watt attenuator. 

Range: 

2.500-20.000 c/s 
20 watt 

9 Impedance of each speaker is 15-16 ohms, unless otherwise stated. 


GOODMANS LOUDSPEAKERS LTD 

AXIOM WORKS • WEMBLEY • MIDDLESEX • ENGLAND 


Sole Australian Agents: BRITISH MERCHANDISING PTY., LTD • 49-51 York St • Sydney • N.S.W. Telephone: 29 1571 
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these. Indeed everything falls so naturally 
into place that one forgets the work is 
being conducted at all. A wide dynamic 
range is handled with superb sensitivity 
from whispered pianissimos to full but 
never raucous fortissimos. The introduc¬ 
tion over, the rest of the first movement 
never loses for a bar its exhilarating 
buoyancy. 

In common with most musicians, I 
have known the Fourth since early 
childhood and heard it countless times 
both on records and in the concert hall, 
but I cannot recall ever having heard 
the slow movement more ravishingly 
played, especially in its very quietest 
passages. In fact I enjoyed it so much 
that—a thing I seldom do—I repeated 
the movement when playing the record 
through the first time, before continuing 
on to the Scherzo. This is delivered with 
delicious rhythmic point, its many synco¬ 
pations never dug down into too hard. 
The fast, but never overdone. Finale 
brings the work to the happiest imagin¬ 
able conclusion. 

The only formidable competitor I can 
bring to mind is Klemperer’s for Colum¬ 
bia. His is, not surprisingly, a little more 
massive and you may perhaps prefer his 
point of View. But even if this should 
be so, the new Decca’s engineering, 
which catches every subtle nuance of 
the Vienna Philharmonic to perfection, 
is in every way superior to Columbia’s. 

After such a brilliant and satisfying 
account of the Fourth it is surprising to 
hear the fanfares in “The Consecration 
of the House” Overture fuzzed ever so 
slightly and some of the rest of the 
work taken so fast that, in one passage, 
the bassoons have to work too hard to 
fit their notes in at Schmidt-Isserstedt’s 
tempo. This, however, is all that I could 
find wrongs and after all, it’s only a fill 
to provide generous playing time on a 
most distinguished disc. 

★ ★ ★ 

BEETHOVEN—Svmphony No. 7 In A 
Major, Op, 92. Prometheus Over¬ 
ture, Op. 43. Vienna Philharmonic 
Orchestra conducted by Claudio 
Abbado. Decca Stereo SXLA6270. 

In view of what I have written above 
about the new Schmidt-Isserstedt series 
of Beethoven’s symphonies, I cannot 
recommend this new conductor and sug¬ 
gest instead, that prospective buyers for 
a Seventh Symphony wait until it turns 
up in the Decca series. Claudio Abbado 
is rapidly acquiring a reputation in 
Europe as one of the most promising 
among the younger conductors. Indeed, 
during her recent visit to Sydney, Elisa¬ 
beth Schwarzkopf spoke of him to me 
in the most glowing terms. This I find 
hard to endorse on the evidence avail¬ 
able on this record, but anyone, of 
course, can have an off day, and this 
seems to have been Abbado’s. 

And I am no more enthusiastic about 
the “Prometheus” Overture used as a 
fill. Abbado, too, uses the Vienna Phil¬ 
harmonic Orchestra, a fact you’d never 
guess just by listening. 

★ * ★ 

STRAVINSKY — Danses Concertantes. 
Dumbarton Oaks Concerto. Con¬ 
certo in D for Strings. English 
Chamber Orchestra conducted by 
Colin Davis. Record Society stereo 
S/6237. 

This disc, especially at the club price 
at which it is issued, should appeal to 


all musicians interested in middle-period 
Stravinsky. So far as I can learn the 
“Danses Concertantes” are obtainable 
here for the first time in Australia. (The 
recording was taken from the exclusive 
French “Oiseau Lyre” catalogue.) They 
are immensely stimulating little pieces, 
full of swinging, dry rhythms and tech¬ 
nical ingenuities. A splendid little en- 
tracte to put on to fill an idle moment. 

“Dumbarton Oaks” is better known. 
It is the earliest of the works played 
here, all of which belong to what might 
be described as the composer’s “Ameri¬ 
can” period. Its style is best described 
as neo-baroque with, of course, Stra¬ 
vinsky’s own strongly individual style 
evident in every bar. It is excellently 
played though I would have welcomed 
a slightly more unbuttoned mood in the 
last movement. 

Those who saw the New York City 
Ballet Company when it was here some 
10 or so years ago may remember “The 
Cage.” In this, Jerome Robbins’ choreo¬ 
graphy told a grisly story about praying 
mantises, which seemed strangely at odds 
with the music. Well, the score used was 
the Concerto in D for Strings, which 
you oan how hear free of the distrac¬ 
tions the ballet provided. There is not a 
sinister bar in Stravinsky’s music and it 
is hard to understand why Robbins link¬ 
ed it with such a macabre action. It is 
always completely happy, tender at times 
in parts of the first movement and in 
the Arioso, and extremely witty in its 
good-natured mockery of academic com¬ 
position. 

The sound is recorded with the per¬ 
fect clarity that is a must for the com¬ 
plete enjoyment of the music of anyone 
who scores with the spare 9kill of Stra¬ 
vinsky, and if, from time to time, the 
accents receive a little more than the 
necessary nudge, at least they are always 
in place. Otherwise the playing by the 
English Chamber Orchestra under Colin 
Davis is in every way delightful. A 
most welcome addition to the recorded 
Stravinsky oeuvre. 


MELODIES. Victoria de los Angeles, 
soprano, with piano accompani¬ 
ments by Gonzalo Soriano. HMV 
stereo OASD 2287. 

This is an immensely enjoyable recital 
of some of the most beautiful French 
songs ever written. Miss de los Angeles 
has long made it known that, in addition 
to her wonderful Spanish repertoire she 
also has an affinity for the French 
school. (It may interest some readers 
to learn that I was surprised to hear 
her give a most respectable performance, 
too, of Elisabeth in “Tannhauser” at the 
1962 Bayreuth Festival.) In the first 
place she pronounces French with a true 
appreciation of the beauty of the lang¬ 
uage. And the prefect control of a long 
French legato is no mystery to her. 

Comparison will be inevitable with 
two great singers of these songs, Maggie 
Teyte in the past, and Gerard Souzay 
who is still singing them, and it is just 


We have a large range 
of pre-recorded 
tapes and records 
always in stock. 

P. CARTER RADIO & 
TV SERVICE 

KINGSGROVE ROAD. 

KINGSGROVE, (on the ramp) 

PHONE: 50-3150. 


MAKE EXTRA MONEY QUICKLY! 

Many modern opportunities for everyone 
everywhere. M.-'ke bio money in soare time 
or start own business. Make bio heme 
profits. Plenty to choose from. Send stamp 
for full, free details now. No obligation. 

Dept RH39 Box 5070 
G.P.O. SYDNEY, 2001. 


THE ferrograph 

COMPANY LTD. OF ENGLAND 

Are pleased to announce the appointment of 

COMTEL INTERNATIONAL (V|C.) PTY. LTD.. 

17 ROKEBY STREET, COLLINGWOOD, 
VICTORIA—Phone 41 1478 

AS THEIR DISTRIBUTORS FOR FERROGRAPH TAPE RE¬ 
CORDERS AND ACCESSORIES in Victoria, South Australia, 
N.S.W., Tasmania and Queensland. 

SERIES 6 MODELS Now Available Ex Stock Full Technical De¬ 
tails Sent On Request. 

THE FERROGRAPH RECORDER 

An Instrument of rare distinction 
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THE NEW LUX SQ-1220 SOLID STEREO AMPLIFIER 
OVER 100 WATTS R.M.S. TOTAL OUTPUT! 

The new and outstanding Lux SQ-1220 is rated at over 50 watts R.M.S. 
into an 8 ohm speaker load. Distortion is so minute it is difficult to 
measure even at high outputs. 40 transistors and diodes. Frequency 
response is 10 - 50,000 Hz. ± 1 dB. Provision is made for separate bass 
and treble controls in each channel, low and high filters, frequency, 
selectors and tape monitoring. Ask for complete and unabridged specifi¬ 
cations for this sophisticated Lux amplifier. Performance can only be 
described as superlative. Encel price including Sales Tax $350. 


THE LUX SQ-65-30 WATTS R.M.S. PER CHANNEL 

With a wide frequency response of 20-20,000 Hz. plus or minus IV 2 dB. 
at full output, the circuitry of the SQ 65 incorporates silicon diodos and 
P.P. 7868's output being 30 watts R.M.S. in each channel. Input 
sensitivity is 4 mV. for magnetic p.u. Tone compensation circuits include 
a U.S. patented M.F.B. systems and new Lux NF electronics. Substantial 
grain oriented output transformers of unique design are responsible for 
the outstanding performance of the SQ65. Features include tape monitor¬ 
ing circuit, phase switch, blend control, speaker switch* headphone jack, 
scratch filter and rumble filter. The MFB circuitry is effective on normal 
speaker systems. Write for complete specifications. Inc. Sales Tax $199. 


LUX SOLID STATE STEREO AMPLIFIER — THE MODEL SQ-77T — $149 

Using silicon power transistors the SQ77T is rated at 30 watts R.M.S. 
in each channel with a 4-6 ohm speaker load. Frequency response is 
10-50,000 Hz. plus O, minus 3dB. Input sensitivity is 1.8mV for magnetic 
pickup or tape head, aux. inputs being rated at 200 mV and 800 mV. 
Controls include stereo volume, stereo balance, mode switch, treble 
and bass (separate controls for each channel), input selector, headphone 
jack and switch, tape monitor switch, rumble and scratch filter switches, 
etc. Use of advanced circuitry and ultra-modern solid state devices results 
in complete reliability and unique musical 
$149. Also available with timber case (SQ- 


THE LUX SQ-38D ... A MODERN TRI0DE STEREO AMPLIFIER 

An extremely high quality stereo amplifier with P.P. triode(6RA8) output 
stages. Frequency response is 20-20,000 Hz. ± 1 dB. and the external 
case is magnificent palisander veneer. Controls include mode switch, 
balance, volume, separate bass and treble controls for each channel, a 
function switch and a tape monitor press-in switch. Encel price including 
Sales Tax is $239. 

THE NEW LUX KMQ-7 STEREO MAIN 
AMPLIFIER & LUX KMQ-7 STEREO KITSET 

Featuring push-pull EL34’s in each channel, 
the completed amplifier is rated at 30 watts 
R.M.S. in each channel and provides very 
low distortion even at full output. Assembly 
and testing presents no problems for the 
average handyman. When used with the Lux 
PZ12 pre-amplifier ($55), the KMQ7 becomes 
one of the finest power amplifier/control unit 
systems available in the world today KMQ7 
kitset complete with valves and other com¬ 
ponents—$109. Wired and tested—$125. 

Basic kitset onlv $84. 


THE LUX SQ-101 SOLID STATE STEREO AMPLIFIER — $189 

This fine silicon transistor stereo amplifier is rated at 80 watts peak power 
output and distortion is negligible at normal lounge room listening levels. 
Frequency response is 15-50,000 Hz. plus or minus 2 dB. Magnetic 
sensitivity is 3.5 mV, tape head input 1.8 mV and additional features in¬ 
clude unique bass and treble control circuitry permitting changeable 
crossover frequencies for both high and low ranges. High cut (scratch 
filter), low boost (loudness control), tape monitor, speaker switch, .head¬ 
phone jack and normal treble/bass controls standard. Inc. Sales Tax'$189. 


NEW LUX MOVING MAGNET STEREO CARTRIDGE 

The Lux T-15-M has been acclaimed as a brilliant performer by 
discriminating audio enthusiasts — frequency response is conserva¬ 
tively quoted at 20-20,000 Hz. and stylus pressure is from 1 to 21/2 
grams. Tracking angle is 15°, output is 5 mV. at 1 kHz. Stylus sizes 
available are 0.7 mil. conical diamond and the new elliptical diamond 
(T-15-ME). From a musical*appreciation point of view the Lux T-15-M 
compares favourably with cartridges twice the Encel price . . . T-15-ME: 
$29.50. T-15-M (conical diamond stylus) inc. Sales Tax $24.50. 


LUX 


SETS NEW 

PERFORMANCE 

STANDARDS 

New vistas in electronics have been opened by the research division 
of the Lux Corporation, Japan’s leading manufacturer of high quality 
amplifiers and associated equipment. Engineering and wiring are most 
meticulous as detailed examination discloses. The NHK Broadcasting 
Network use Lux amplifiers — and the Olympic Stadium in Tokyo was 
equipped with Lux public address systems. Much Lux electronic circuitry 
carries world-wide patents and is exclusive to Lux amplifiers. As Aus¬ 
tralian agents, Encel Electronics Pty. Ltd. has selected a number of Lux 
models; in every case the unit offers remarkable value and is fully 
guaranteed. 


1 2H 



Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. Tel. 42 3762 

Sydney Store: Ground Floor, 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 456 

Australia’s Greatest Hi-Fi Centre 


3, 294564. 
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as inevitable that none of the three 
should agree on all points of inter¬ 
pretation. But where Miss de los Angeles 
differs from the other two artists is in 
the matter of details only, a bar here, 
a phrase there, a slightly different tempo 
and so on. For the overall impression 
of her recital here is that she is in 
complete sympathy with every song she 
sings though, in one, “Clair de Lune” 
in “Fetes Gal antes” there is the tiniest 
indication that her top register calls for 
a trifle firmer control than it did some 
years ago. 

Although in this recital there is no 
song that I did not enjoy to the full 
I think I might pick out Ravel’s “Chants 
Populates” as the very best. To this 
I would add “La Chevelure” in the 
Debussy “Bilitis” group. As accompanist 
Gonzalo Soriano is of the unobtrusive 
type and more of him might perhaps 
have been rewarding in the “Bilitis” 
songs. But he is always there when 
needed, has a delightful touch, and his 
collaboration, despite its sometimes too 
minor role, is always in sympathy with 
his principal. 

The program consists of: 

Debussy — Trois Chansons de Bilitis: 
Fetes Galantes (1st series). Noel des 
Enfants Qui n’Ont Plus de Maisons. 

Ravel — Chants Populates. 

Hahn — Trois Jours de Vendanges. 
Le Rossignol des Lilas. 

Faure — Tristesse; Toujours; 
Les Roses d’Ispahan. 

★ ★ ★ 

MOZART — Violin Concerto No. 3 
in G Major (K.216). 

PROKOFIEFF — Violin Concerto No. 
2 in G Minor, Op. 63. David Ois- 
trakh with the Philharmonia Orch¬ 
estra conducted in Item 1 by Ois- 
trakh and in Item 2 by Alceo 
Galliera. World Record Club Stereo 
S/T4234. 

I know of no more beautiful perfor¬ 
mance of the Mozart than you will find 
here. Oistrakh maintains chasteness of 
line without allowing frigidity to intrude, 
and his tone remains deliciously pure 
without incurring monotony, so subtile 
are the changes he rings on it. And 
in his secondary simultaneous role as 
conductor of the Philharmonia he wins 
fine playing from the orchestra. 

But I am not altogether sure that 
such treatment is quite so apt in the 
Prokofieff, which despite Oistrakh’s im¬ 
peccable technique sounds to me ever 
so slightly too mellifluous. I am aware 
that he and the composer were friends 
and probably discussed the playing of 
the work many times. But I cannot 
imagine Prokofieff approving of the 
euphonious account Oistrakh gives of it 
here. “Warts and all” used to be Proko- 
fieff’s motto, and there is scarcely a 
blemish on the skin of the work as 
Oistrakh plays it. However, if this is the 
style you like, you wifi enjoy this other¬ 
wise faultless performance even more 
than I did. 

Prokofieff uses too large an orchestra 
for a violinist to conduct it comfortably 
while at the same time playing the solo 
part as Oistrakh does in the Mozart. 
Here it is admirably conducted by Gal¬ 
liera. The engineering in both works is 
fine. 


BRAHMS—Sextet No. 2 in G Major, 
Op. 36. 

SCHUBERT—Trio in B Flat Major. 
D. 471. Yehudi Menuhin Sextet. 
Record Society Stereo S/6233. 

This was issued in England by H.M.V. 
but is released here by the World 
Record Club exclusively at its custom¬ 
ary low price. It is for the most part 
very good, though I would not go so 
far as to describe it as vintage Menuhin. 
He seldom sounds quite comfortable in 
the first movement of the Brahms and 
tends to emphasise now and again a 
subordinate phrase to the detriment of 
already more than usually difficult pro¬ 
blems of balance. For though the sextet 
is not Brahms’ thickest-scored chamber 
work, it is nevertheless pretty porridgy in 
parts, a fact that Menuhin obviously 
appreciates except for the momentary 
instances I ju9t mentioned. Indeed, 
except for these minor lapses, the com¬ 
bination manages to keep the texture 
creditably clear when all the difficulties 
are remembered. 

The Scherzo is as little like the usual 
conception of such a movement as any 
I know and this characteristic is not 
improved at the rather slow tempo 
Menuhin adopts. But I think you will 
find ample compensations in the last 
two movements where Menuhin and his 
colleagues play with rapt assurance and 
faultless fluency. With Menuhin are 
Robert Masters (violin), Cecil Aronowitz 
and Ernst Wallfisch (violas), and Mau¬ 
rice Gendron and Derek Simpson 
(cellos). 

By the way, a word of warning. The 
Schubert B Flat Trio is not the famous 
Op. 99 first recorded many years ago 
by Cortot, Thibaud and Casals. The one 
used here is an early, single movement 
work which, while taking a backward 
glance at Haydn, already shows strong 
Schubertian characteristics. The lucidity 
of jits scoring makes a pointed contrast 
to that of Brahams’ and the writing, in 
addition to the freshness of its melodic 
invention, is full of the mo9t felicitous 
detail. It is played here by Menuhin, 
Aronowiitz and Simpson in a manner 
that I can only describe as perfect. The 
sound throughout both works is com¬ 
pletely lifelike. 

★ ★ ★ 

SONGS OF THE PLAINS—Bulgarian 
State Choir conducted by Rouslan 
Raytchev. World Record Club 
Stereo S/T4283. 

Male choirs, especially Russian ones, 
and more especially still that of the Red 
Army, are exciting combinations to 
listen to. This Bulgarian choir, if not 
quite in the class of the la9t mentioned, 
is none the less a rousing body of singers 
very ably directed indeed by their con¬ 
ductor, Rouslan Raytchev. Of the 12 
songs included in this concert, most 
are either Russian or Bulgarian with 
one Polish and one Czech. I couldn’t 
determine from the sleeve notes whether 
some of the items were original composi¬ 
tions or arrangements of folk songs by 
the composers whose names they bear. 
But this is unimportant since they all 
have a strong Slavonic flavour that 
manages still to preserve its freshness 
intact to Western ears. 

The only criticism I have to make of 
this otherwise excellent disc is that 
the bare titles only of the songs are 
given, but no text, and that while the 
nature of some of them can be guessed 
from the title alone, the words of the 
others remain a mystery. a 


COMPLETE HI-FI 
RADIOGRAM-TAPE 
RECORDER 
ALL IN ONE 


MODEL TR9 



AS AN AMPLIFIER . . . 

® Frequency response, 20- 
20000 cps. 

® 7 Watts RMS. output per 
channel. 

® Distortion less than *25% 

® Separate treble and bass 
controls. 

AS A RADIO . . . 

• Being fully transistor¬ 
ised, can be switched on 
all day at full output with¬ 
out heat problems. Pro¬ 
gram can be recorded on 
tape without any external 
connections. 

AS A TAPE RECORDER . . . 

® Freq. response 30-18000 
cps. 

® 3 speeds. Meter level 
indicator. 

® Push button operation. 
® Superimposing. 

PRICES: 

2 track mono, $159.00 
4 track mono, $169.00 
4 track stereo, $230.00 
RADIO TUNER CAN BE FITTED 
TO ANY OF THE ABOVE 
MODELS FOR $26.00 EXTRA. 

TAPE DECKS 

for the home constructor. 
COLLARO (Magnavox) tape 
decks complete with record/ 
play and speed change 
switch wafers fitted . . . 

2 tracks, $48. 4 tracks, $55. 
SPECIAL LOW IMPEDANCE 
HEADS for transistorised tape 
amplifier circuits (Mullard) avail¬ 
able). 

CLASSIC TAPE RECORDERS 

93B LIVERPOOL ROAD, 
SUMMER HILL, N.S.W. 

Telephone 79-2618 
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AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS 
GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS 
RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY 
TRANSISTOR & VALVE TYPES. 


1966 3in C.R.O. (MAY) 


REGULATED POWER SUPPLY 
1966 (June) 


TRANSISTOR AUDIO OSCILLATOR 
1965 (ScpI.) 


TRANSISTOR M./VOLT METER 
1965 (January) - 


SENIOR TACHO and DWELL 
TESTER. 1964 (October) 


POPULAR KITS - TOP QUALITY - LOWEST PRICES 


PLAYMASTER 156 
STEREO AMPLIFIER with 
IN-BUILT TUNER, 


PLAYMASTER UNIT 4 
STEREO AMPLIFIER 
R.T.V. and H. March 1962 
FULL KIT: 


PLAYMASTER 110 
TAPE AMPLIFIER 

ELECTRONICS (Aust.), 
March-April, 1965 


PLAYMASTER 113 

March, 1966 


PLAYMASTER 111 
WIDEBAND TUNER, 

(October, 1965) 


PLAYMASTER 112 


December, 1965 


KIT SPECIFICATIONS: 60 watts—RMS. Input (5) sensitivities. 3mv ± lOmv-f lOmv -f 250mv 

Freq. Res. == 20HZ — 25KHZ — ± ldb. + 350mv. 

Total Harm. Dist = Less than 0.8% at rated output. Write fw further details 

ALSO AVAILABLE AS A STEREO OR TWIN COMBINATION 
GIVING 120 WATTS R.M.S. OUTPUT 


ELECTRONIC DEVELOPMENTS PTY 

Phones 63-3596 232 FLINDERS LANE Phon 

63-5973 MELBOURNE .... VICTORIA 
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SC Public Address Units —- Geiger Counters — Metal Locators — Decade SC 

Boxes — Mixers — Battery Chargers —- Oscillators Bridges — Parts 
m Supplied for Projects in Electronics (Aust.), Wireless World, Practical „ 

Wireless, Electronics World, Electronics Illustrated, Practical Elec- 
£ tronics, etc. § 


PLAY MASTER 776 - 40 watt 

COMPLETE KIT FOR AMPLIFIER - 

PLAY MASTER 777-60 waff 

COMPLETE KIT FOR AMPLIFIER - 


(ELECTRONICS Australia, June 1967) 

■ - Only $88.80 

- Only $98.45 


INSTRUMENTS. 

1 Sin Wide Range C.R.O. 

2 • 3in F/C C.R.O. 

3 3in C.R.O. (1966). 

4 C.R.O. Electronic Sw. 

5 C.R.O. Wide Band Preamp. 

6 Standard Audio C.R.O. 

7 Project Multimeter 20K/V. 

8 Meterless Voltmeter. 

9 Millivoltmeter (A.C.). 

10 Trans Millivoltmeter (A.C.). 

11 Noise-Diatortion-Millivolt- 
metcr. 

12 VTVM. 

13 1966 —VTVM. 

14 *1960Audio OSC. 

15 * 1962 Audio GEN. 

16 6-Band OSC. RF and AF. 

17 Trans Service OSC. 

18 STD. Audio OSC. 

19 Trans Audio OSC. 

20 D/R A/F Meter. 

21 Simple Signal Injector. 

22 Trans Signal Tracer. 

23 Trans Wave Meter. 

24 O.D.O. Adaptor. 

25 Wide Range G.D.O. 

26 1966 Basic Test OSC. 

27 Square Wave GEN. 

28 XTAL Locked STD. 

29 Electronic Tuning STD. 

30 Pattern GEN. 

31 Trans Pattern GEN. 

32 5.5 and 36 MHZ Sweep 
GEN. 

3.3 Sweep and Marked GEN. 

34 Silicon Diode Sweep GEN. 

35 Silicon Diode Noise GEN. 

36 • R.C. Bridge. 

37 1966 R.C. Bridge. 

38 Geiger Counter. 

39 Direct Reading Impedance Meter. 

40 Simple Proximity Relay Alarm. 

41 Electronic Anemometer. 

42 • Light Beam Relay Alarm. 

43 Electronic Stethoscope. 

44 * Valve and Transistor Tester. 

45 Resonance Meter. 


46 Moisture Alarm. 

17 Trans Alarm. 

48 Flasher Unit. 

'9 Photo Timer. 

50 Pipe and Wiring Locater. 

51 S.W.R. Indicator. 

52 Electronic Pistol Range. 

1ATTERY CHARGERS. 

53 Universal Battery Charger. 

54 Battery Charger—1 AMP. 

REGULATED POWER SUPPLIES. 

55 Trans REG. 9v P/Sup. 

'6 Trans Fully Protected. 

57 1966 H.T. REG. P/Sup. 

VOLTAGE/CURRENT CONTROL 
UNITS. 

S Model Train Control Unit. 

59 Vari-Watt Power Controller. 

60 Vari-Tach Motor Speed Control. 
6! 2KW—Automatic Light Dimmer. 
62 4KW—Automatic Light Dimmer. 

TACHOMETER. 

53 6 or 12 Volt Kit. 

;4 * 6 or 12 Volt Mullard. 

35 6 or 12 Volt Tach and Dwell 
Angle. 

56 Tach and Dwell Angle Unit for 
Service Stations. 

TRANSISTOR IGNITION. 

57 6 or 12 Volt (RO-FO). 

58 6 or 12 Volt Ign. (TX type). 

59 Automotive V/Meter. 

OC DC CONVERTER. 

70 DC-DC 60 W. 

71 DC-DC 40 W. 12V IN. 

72 DC-DC 70 W. 12V IN. 

73 DC-DC 100 W. 12V IN. 

74 DC-DC 140 W. 24V IN. 

75 DC-DC 225 W. 24V IN. 

HIGH FIDELITY AMPLIFIERS. 
MONO UNITS. 

76 HI-FI 3. 

77 Mullard 3-3. 

78 Mullard 5-10. 


79 Mullard 2-20. 

80 *Wireless World 20-20 (Trans.). 
STEREO UNITS. 

81 Mullard 3-3. 

82 Mullard 3-5 (Trans.). 

83 Mullard 10-10 (Trans.). 

84 Mullard 10-10. 

85 *Wireless World 20-20. 

86 Paymaster Unit 3. 

87 Playamster Unit 9. 

88 Playmastcr Twin 10. 

89 Playmastcr 101. 

90 Playmaster 105 (Trane.). 

91 Playmaster 113 (Trans.). 

91A Playmastcr 115 (Trans.). 

P.A, and GUITAR. 

\MPIF1ERS. 

92 10 Watt Stand- or Guitar. 

93 25 Watt Standard. 

94 35 Watt Standard. 

95 100 Watt P.A. 

96 25 Walt Guitar. 

97 35 Watt Guitar. 

98 50 Watt Guitar. 

99 20 Watt Golden Series. 

100 Playmaster 102 Guitar. 

101 Playmaster 103 Guitar. 

CONTROL UNITS AND 
PREAMPS. 

102 Playmaster No. 9. 

*03 Playmaster No. 10. 

104. Playmaster No. 104. 

.05 Playmastcr No. Ill. 

106. Playmaster No. 112. 

107 Philips M’Watt Unit. 

08 Mullard 2V. Unit, 

09 Mullard 3V. Unit. 

110 Mullard Preamp and W/B 
Tuner. 

(11 Transistor Mono Preamp. 

112 Transistor Stereo Preamp. 

113 Sil/Trans. Mono Preamp. 

114 F.E.T./Trans. Mono Preamp. 

115 F.E.T./Trans. Stereo and Pre¬ 
amp. 

116 DYN MIC. PREAMP. 

117 4-CHAN. Audio Miser. 


TUNERS. 

118 P’master Unit Style. 

119 P'master 114. 

120 Mullard Wide Band Tuner and 
Preamp. 

121 Philips M'watt Hl-Quallty 
Tuner. 

RECEIVERS* 

• 22 1 remodyne 4—1967. 

123 Communications RX. 

124 1967 All Wave 3-4-5. 

125 All Wave Transistor 2. 

26 All Wave Transistor 3. 

127 3-Band D/Change S/Het. 

1 28 • 1967 Interceptor 5. 

129 ALT. T'slstor Car Radio. 

130 Transport* 7 <RF). 

131 Little General 1961. 

132 3 Band 8 Transistor. 

133 3-Band 3- (AO. 

:34 Interstate 3 (AO. 

135 All Wave T’slstor 3. 

TRANSMITTER?. 

136 144 MHZ Linear Final (50w). 

137 144 MHZ TX <20w). 

138 144 MHZ TX (75w), 

139 144 MHZ TX (18w). 

140 144 MHZ S.S.B. TX. 

141 3-Band AM. TX. 

142 Basic 3-Band TX. 

143 3-Band DBS TX. 

144 S.S.B. T. 

V.r.O. UNITS. 

143 Remote V.F.O. 

146 769 HF and VHP. 

147 All Transistor. 

MODULATORS. 

148 Modulator SOw. 

149 MOD-PA and P/Supply Unit. 

CONVERTERS—RECEIVER. 

150 Short Wave Unit. 

151 2-Band S/Wave Unit. 

152 3-Band S/Wave Unit. 

153 Basic S/Wave Unit. 


MFTEB STOCKTAKE BAKCAM 

i & 1 WATT MORGANITE/IRC CARBON RESISTORS— 

IN ASSORTED VALUE PACKS OF 50 USUAL LIST PRICE IS 12c to 14c EACH 

Add 20s for mail orders Your Price $1.25 FOR 50 PACK 


LARGE STOCKS OF — SPEAKERS, TRANSFORMERS, RECORD 
PLAYERS, TAPE DECKS, VALVES, DIODES, TRANSISTORS, MICRO¬ 
PHONES, INSTRUMENT CASES, and ail other items — writ® for 
your price list... ST WILL SAVE YOU DOLLARS. 


ELECTRONIC DEVELOPMENTS PTY. LTD. 

Phones 63-3596 232 FUNDERS LANE Phones 63-3596 

63-5973 MELBOURNE .... VICTORIA 63-5973 

... . .• . • • 
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quality stereo S9und 
at a new low price! 






Model ST-14 PAW 

Solid State Stereo Amplifier 



Tempo design ingenuity now makes it possible for everyone to 
enjoy exciting stereo reproduction from records at moderate cost. 
The amazing model ST-14PAW offers many fine features, usually 
found only in stereo amplifiers at a far greater price, including solid 
state module construction, separate treble and bass tone controls, 
and balance control. It will accept either magnetic or ceramic pick¬ 
up, and is housed in an attractive modern-style oiled teak cabinet. 

an ideal gift for Xmas, or reward for students at this value price. 

Specification: TONE CONTROL: BASE:— 14 db AT 50 CYCLES. TREBLE: ±14 db AT 10 Kc/s. RESPONSE: 25-20.000 
± 1 db (AT 1 WATT). OUTPUT IMPEDANCE: FROM 4 TO 16 OHMS. S/N RATIO: MORE THAN 40 db. CROSS TALK: 
BETTER THAN 35 db AT 1 WATT. INPUTS: X-TAL . . . 100 mV for 6 watts output. AUX ... 10 mV (mag.) for 6 watts 
OUTPUT: 2x7 watts into 8 OHMS at 1% distortion at 1 Kc/s. 2 x 13 watts max. 

a wide range of compatible loudspeakers and turntables is available. 


$69.50 

in cabinet as illustrated 

/$ A without 

fOO.TU cabinet 


the new concept 
of value in 
fine quality stereo 

Available from all Hi-Fi Dealers or 

MAGNECORD SALES & SERVICE 210 Clarence St., Sydney. Phone 29 1704 
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DOCUMENTARY RECORDS 


Reviewed by Glen. Menzies 


MIRACLES: POEMS WRITTEN BY 
CHILDREN. Collected by Richard 
Lewis. Read by Julie Harris and 
and Roddy McDowell. Caedman 
Mono TC 1227. 

“In poems, our earth’s wonders are 
windowed through words, 

A good poem must haunt the heart, 
and be heeded by the head of the 
hearer. 

With a wave of words, a poet can 
change his feelings into cool magical 
mirages 

Without poetry our world would be 
locked within itself, no longer en¬ 
chanted by the poet’s spell. 

This is a typical example of the high 
standard and originality maintained 
throughout this unusual album. The 
poems were gathered by Richard Lewis 
under the sponsorship of UNESCO in 
1964. This took him to 18 countries 
around the world where English was 
either the native language or an import¬ 
ant second language. On this trip he 
gathered thousands of poems and frag¬ 
ments of poems written by children. 

I met Mr Lewis when he passed 
through Sydney in 1964 and was im¬ 
pressed, at the time, by his sincerity 
and enthusiasm. He expressed his belief 
that poetry must be hoard by children 
if it is to really come alive, especially 
where the response to the words on a 
printed page may be a negative one. 
He also believes that noetry 'for children 
should allow the . child’s naturally poeti¬ 
cal outlook to be expressed unhindered 
by too much attention to formal rules. 
As a teacher in a New York elementary 
school he organised a literature and 
creative writing class, and was surprised 
at the depth df feeling and understand¬ 
ing which indicated a poetic conscious¬ 
ness beyond anything he could have 
imagined. 

About this collection, Mr Lewis 
says in a cover note: “The writers 
come from an enormous variety of 
backgrounds, but they have this 
one thing in common; they are all 
children — no different from the ones 
we see every day jumping, singing, yell¬ 
ing, discovering — who, for the very 
brief moment of a poem, have spoken 
with the intense clarity, vision 
and artistry of the poet.” 

The result is no mere tossing together 
of an amorphous mass of indigested 
material; unity has been achieved by 
grouping under headings such as Poetry, 
Morning, Soring, Creatures, The Sea, 
People and Feelings. 

Repeated playings do nothing to 
diminish one’s sense of surprise and de¬ 
light at the insight of some of the 
young poets. A mistake in the choice of 
readers could have seriously marred the 
success of this unusual project, but in 
Julie Harris and Roddy McDowell, 
Caedmon Records has found two ideal 
readers. They capture, precisely, 
the innocence, wonder -and occasional 
flashes of profound wisdom of the child¬ 
ren. These are sensitive, well-contrasted 
readings which can be taken as definit¬ 
ive. Wherever poetry is taught thi9 
record should find a place as a valuble 
aid to appreciation. Aptly called 


“Miracles” the poems in this collection 
offer 40 m’nutes of -unalloyed pleasure 
for adults and a source of inspiration 
to children. 

All the poems in this album are in¬ 
cluded in a volume of poetry published 
by Simon and Schuster, under the same 
name, “Miracles.” 


ten in this century which, without resort¬ 
ing to ancient modes, does suggest the 
period in which the play is set. 

Playing time is just on 45 minutes 
and it left this reviewer wishing for 
more, mostly because of Richard Bur¬ 
ton’s remarkable performance. 

Technically this is one of the better 
soundtrack LPs, and even with so much 
going on in some of the scenes the 
voices always emerge in the right per¬ 
spective. I’m certain that it would be 
better still in the stereophonic copy. Al¬ 
together then, this is a good selection 
of carefully chosen excerpts from one 
of the year’s most colourful films. H 


‘THE TAMING OF THE SHREW”, 
Elizabeth Taylor, Richard Burton 
and Company. Scenes from the 
motion picture. RCA mono VDM- 
117. 

The release of this soundtrack album 
has been very well timed to coincide 
with the showing of the film in Australia. 
What we have here is a far from faithful, 
but extremely entertaining presentation 
of the third of Shakespeare’s early 
comedies. As the cover indicates Franco 
Zeffirelli and his co-scenarists “wrote the 
screenplay with acknowledgments to 
William Shakespeare without whom they 
would have been at a loss for words.” 

This film version of the play is really 
a two star vehicle with Elizabeth Taylor 
and Richard Burton as the stars. On the 
record we have only voices to go by, and 
it can be said from the outset that Mr 
Burton is very much better than Mrs 
Burton. The sheer gusto of his playing 
of Petruchio ds a tour-de-force, lacking 
nothing even when played, as it is here, 
with all stops out for most of the time. 

Miss Taylor’s performance is another 
matter altogether. Her voice on the re¬ 
cord is unmercifully exposed, seriously 
lacking in both colour and expression 
with apparently no awareness of the 
manners of speech required for this kind 
of playing. 

I can think of any number of actresses 
who could deliver the words without 
sounding so uncompromisingly harsh to 
the ear. These deficiencies would not be 
nearly so noticeable in the cinema of 
course where the physical presence of 
Miss Taylor would more than compen¬ 
sate for her limited vocal range. I think 
too the decidedly American tone of her 
Kate sounds odd in association with 
Burton’s fine ear for the Shakespearean 
idiom. 

The five scenes chosen for this record 
give a certain, if somewhat disjointed, 
sense of continuity. 

They are :— The Argument, The Woo¬ 
ing, The Wedding, The Taming and The 
Banquet. 

Burton dominates them all with the 
best support from another seasoned 
Shakespearean actor, Michael Hordern as 
Baptista, father of Katharine and Bianca. 
The rest of the big cast sound a little 
subdued by comparison, possibly be¬ 
cause the script gives them very few 
lines to say. 

The film of “The Taming of the Shrew” 
has some of the most beautiful sets ever 
seen in a Shakespearean film, with 
many scenes of medieval splendour. 
But even without the benefit 
of sight, something of the atmo¬ 
sphere of this many hued spec¬ 
tacle comes across in the record. It 
is assisted by the entirely appropriate 
musical score of Nino Rota; music writ- i 


NEW EQUIPMENT 
CABINETS 



MODEL 154 

With lift-up lid over player. Sliding 
door in front of amplifier compart¬ 
ment. Large storage space with four 
separaters. Size: 36in wide, 17iin 
deep, 31 in high. 

Price: 

Made and polished.$56.00 

Packing. $2.20 

Kit of Parts.$35.50 

Packing. $1.40 

Teak.Extra $6.50 


New Player Platform model 175 
is 16in x 14in x 3iin. Price $7.50 
for maple or walnut. Kit of parts 
$4.00. Teak 50c extra. Perspex 
cover, 5in high, $8.20 and $1.50 
extra if required hinged. 

Please specify cutout required. 



MODEL 188 

Lower front panel of this model is 
removable and will be cut to suit am¬ 
plifiers up to 16in x 5iin. Hinged, 
tinted perspex top. Player compart¬ 
ment will accept all popular units. 
Size: 17in wide, 151in high, 16Jin deep. 
Price: $27.50 for Maple, Walnut or 
Rosewood colours. Kit of parts, 
$19.00. Teak: $1.20 extra. Packing: 
$ 1 . 00 . 

Free on rail. 

Write for Catalogue and Player 
Guide 

H. B. RADIO SALES 

Manufacturers of Quality Radio and 
Radio Furniture for 36 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone 56-5580. 
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J. H. REPRODUCERS PTY. LTD 


293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 


TELEPHONE 277-3066 


Exclusive Australian Representatives of ADC, U.SA. and KEF, U.K., and Makers of the J,H. Synchronous Turntabh 


Thff Out-Crowd Pleased 


will never be “in.” Their fancies run high and they are fanatically loyal to logic, 
imported beer and aged cheese. The out-crowder is long-haired, bald, herring-bone suited, and 
clad in dungarees with turtleneck sweater. 

The conversation is endless. Probing the profound, he will discourse on drugs, Stendahl, the 
Kennedys, De Gaulle, Art, Love and Be-Ins. 

His taste in music can run the gamut of Beatle fad, Bach fugue and Ravi Shankar. 

The one thing that is most common is a demand for great performance. His ear is attuned to 
the subtleties of delicate instrumentation. 

When the* conversation becomes subdued and the mood softens to a “listen,” THE CARTRIDGE 
USED IS THE ADC-10E/II. 

Top-rated, this mini-cartridge is almost human in its instinct. It brings out the brilliance, from 
the lowest bass to the highest treble. Its channel separation, supreme, as it feels and caresses 
every groove, bringing out each little nuance of the recording. 

Using the unique and patented “INDUCED MAGNET PRINCIPLE”, it reduces the mass of 
the moving system to a minimal value and significantly increases stylus compliance. This allows 
the stylus to accurately follow the intricate modulation of the record groove. 

There is less distortion and minimum record wear. 


The miniscule, geometrically designed, elliptical diamond (lateral radius of .7 mil and contact 
radius of .3 mil) contributes to a more superior tracking ability. 

These elements, carefully opinionated features, result in a genuine, effortless reproduction that 
carries the listener to the edge of his seat. 

Hi-Fi Stereo Review in an independent survey made these claims, . . its ability to trace 
highly modulated grooves at only 1 gram is a feat achieved by few cartridges in our experi¬ 
ence.” And, “. . . it would track the HF/SR test record at 0.5 gram, lower than any other 
cartridge tested.” 

The cost is high . . . $80. But understandably so. The appeal is to a small “out” crowd. 
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VARIETY FARE 


“ELECTRONICS Australia” 
Staff Review Panel 


Ifuottonal and (Etyrtatmaa 


MUSIC FOR A MERRY CHRISTMAS. 
E. Power Biggs* Organ; The Colum¬ 
bia Chamber Orchestra conducted 
by Zoltan Rozsnyai, arrangements 
by Daniel Pinkham. Stereo* CBS, 
SBR-235227. 

Interest: Christmas, with a European 
touch. 

Performance: Happy. 

Quality: Excellent. 

Stereo: Normal. 

The first name one encounters on the 
jacket is that of E. Power Biggs and 
the automatic reaction is to expect some 
rather large-scale organ music arranged 
for the occasion. On the contrary, the 
organist and his instrument are essential¬ 
ly part of the orchestra, so interwoven, 
that, at times it is neither practical nor 
appropriate to try to separate them. The 
organ itself is presumably the rather 
venerable instrument in the Stadtpfarr- 
kirche of Eisenstadt. Austria. 

The program is of traditional Christ¬ 
mas music, superficially little different 
from that on any number of other albums 
but the arrangements and presentation 
are a quite unusual blend of sounds of 
the old world and the new. 

What Child Is This?—God Rest Ye 
Merry, Gentlemen — Good King 
Wenceslas—The Holly And The Ivy— 
Conventry Carol — The Birds — First 
Nowell—Wassail, Wassail — In Dulci 
Jubilo—Choral Prelude For Organ — 
Instrumental Variations — We Three 
Kings—Adeste Fideles—O Tannenbaum 
—Angels O’er The Fields—Silent Night 


—March Of The Kings—All My Heart 
This Night Rejoices—Deck The Hall 
With Boughs Of Holly—Sing We Now 
Of Christmas—Joy To The World. 

One I certainly recommend. (W.N.W.) 
★ ★ ★ 

SING AND REJOICE. The Avondale 
Symphonic Choir directed by Alan 
G. Thrift. Mono, W and G, WG- 
25/5024. Also in stereo WG.S-25/ 
5024. 

Interest: Capable student choir. 
Performance: Well disciplined. 
Quality: Clean. 

Avondale College, situated near New¬ 
castle, in N.S.W., is the senior college of 
the Seventh Day Adventist Church in 
the South Pacific area. The choir featur¬ 
ed here was founded in 1947 and is 
drawn from the 525 students who are 
normally attached to the institution. Dur¬ 
ing the 20 years of its existence, the 
choir has toured throughout the eastern 
half of Australia and been featured often 
on radio and television. 

And an excellent choir it is, being 
heard to best advantage, to my mind, on 
side 2. Singing, for the most part, un¬ 
accompanied and in up to eight parts, 
the choir presents: Sing And Rejoice— 
O Love Divine—Alleluiah—God Is A 
Spirit—Holy, Holy, Holy—Remain With 
Us—Did Mary Know?—Steal Away— 
Rise Up Shepherd—Swing Low, Sweet 
Chariot — I Hear A Voice — Heaven 
Bound Soldier. 

The music is cleanly recorded and 
the record surface is virtually noise- 


The White Sisters excel 


iiumiuiiiuiuiiiiiiiiiiiiiiiiimiiiimiiiiiitiiiiiiiiiiiiiiiiiiiiuimiiiiiuiiiiiuiiiiiiiiiiiiiuii 


THE CHRISTMAS STORY. The White Sisters. Arranged and produced by 

Harold DeCou. Stereo, Word (Gospel Film Ministry) WST-8125-LP. 

Interest: The Christ of Christmas. 

Performance: Superb. 

Quality: Rich and full. 

Stereo: Used well. 

Faye, Janel and Joyce White constitute one of the finest close 
harmony groups that have ever graced the Gospel scene. When released 
some years ago, their early albums and musical arrangements set a new 
standard, which many others sought to emulate. 

With the support of arranger Harold DeCou, an orchestra and 
electronic organ, they excel themselves in this new Christmas release. 
As indicated under “Interest,” their theme and intention is to “sing about 
Christ on this Christmas morn.” Their story begins with “Out of the 
ivory palaces” and concludes with “Seeking for me.” 

The full list of titles: The Christmas Story—Ivory Palaces—Hark, 
The Herald Angels Sing—Silent Night—Jesus, Wonderful Lord—Carol 
Of Christmas—Keep Christ In Christmas—Allelujah—No Room—Away 
In A Manger—In Excelsis Deo—Seeking For Me. 

For most of the recording, the orchestra is concentrated on the 
left and the singers on the right, so that you can have the balance to 
suit yourself. And, if you’re inclined to study the technique of these 
very accomplished girls, it provides an excellent opportunity to do so. 

If you plan to buy only one Christmas record, this could well be it! 

(W.N.W.) 

miiuiiiHmitimittuimuMiMiiiimuiiHiiiiiiiiiiiiMmunimiiiimiimuiimifiiiitmiiiiiiuiiiiiiiiiiiiiiiimimiiiiiiimiittiiiiuiiiiiiiiiiiimiiiiiiiiiiuiiiimuiiiiiiitiiHiiHiiiii 


free. For those interested in Gospel 
choirs—recommended. (W.N.W.) 

★ ★ ★ 

CHRISTMAS CAROLS. By Lew Charles 
at the NBC Pipe Organ. Stereo, 
Word (Gospel Film Ministry) WST- 
8154-LP. Also in mono. 

Interest: Christmas “mood” music. 
Performance: Relaxing. 

Quality: Average. 

Stereo: Normal. 

As distinct from the E. Power Biggs 
record, reviewed elsewhere, this is a 
conventional Christmas/organ presenta¬ 
tion. Lew Charles is a well known radio 
and Gospel campaign organist who is 
thoroughly and smoothly at ease with 
the big NBC studio pipe organ. He plays: 
Joy To The World—It Came Upon A 
Midnight Clear—As With Gladness — 
While Shepherds Watched — O Holy 
Night—O Little Town Of Bethlehem— 
Silent Night—Hark The Herald Angels 
Sing—Fear Little Stranger and Sweet 
Little Jesus Boy — Angels From The 
Realms Of Glory—Beautiful Saviour — 
Thou Didst Leave Thy Throne— 
O Come All Ye Faithful. 

The quality is clean but there is some 
tape and surface noise. Nevertheless, it 
would be good for Christmas background 
music for home or religious gatherings. 

(W.N.W.) 


"INNERBOND" (Regd.) 

BONDED 

ACETATE 

FIBRES 

For packing in 

SPEAKER ENCLOSURES 

A new resilient Bonded Waddinq made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for Sound Absorption. 
"INNERBOND” is light, clean dust free and 
easy to handle. Because all the fibres are 
bonded "INNERBOND” will hang as a "cur¬ 
tain” and will not fracture or break down 
due to vibration. 

"INNERBOND” is odourless, highly resistant 
to attack by bacteria or fungus and is vermin 
repellent: "INNERBOND” at l6ox sq. yd. 
has a nominal thickness of I” and at this 
density is recommended as a packing in 
Speaker Enclosures for Sound Absorption. 

STOCKISTS 

SYDNEY—Arrow Electronics Pty. Ltd., 432 
Kent St.; Broadway Electronics Pty. Ltd., 
Broadway and City Rd. 

MELBOURNE—J. H. Magrath and Co. Pty. 

Ltd., 208 Little Lonsdale St. 

BRISBANE—A. E. Harrold Pty. Ltd., 123 
Charlotte St. 

ADELAIDE—Duncan Agencies, 57 Woodvill® 
Rd., Woodville; General Accessories, 81 
Flinders St. 

PERTH—General Accessories, 46 Milligan St. 
If unobtainable 

For 1 sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories, 

to the manufacturers 

WONDER WOOL 

PTY. LIMITED. 

87 James Street, Leichhardt, N.S.W. 
BOX 548 — G.P.O., SYDNEY. 
Phone: 56-2780. 
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m Brand 5 is your best buy irrespective of price. It is 
the fifth oldest brand of recording tape in the world 
and it is now better than ever under the guidance 
of the Ferrodynamics chemists and engineers. 



Brand 5 has a better frequency response to give 
you sharper, brighter high fidelity mono and stereo 
recordings to the most professional standards. 
Brand 5 has the lowest background noise of all. 



Brand 5 tape offers increased output with reduced 
distortion at the same recording level. The high 
remanence iron oxide emulsion is coated onto the 
best quality acetate or polyester base and it is 
splice free with green start/red stop leaders. 



Brand 5 is permanently lubricated with a special 
dry synthetic lubricant. There is no squeal and no 
gumming of heads. The non-abrasive character of 
Brand 5 will reduce head wear and protect your 
valuable recording equipment. 



Brand 5 gives you twice as much tape for the same money . . . and a better tape into the bargain. Compare the price 
of Brand 5 with other quality tapes and you will see that you save 50% off normal list price . . and Brand 5 is fully 
imported from America in sealed boxes. 




Description 

Other 

Tapes 

Our 

Price 



ON 7" 

REELS 



15D7 

1200' 

1.5 

Mil 

Acetate 

$5.00 $2.50 

10D7 

1800' 

1.0 

Mil 

Acetate 

5.98 

2.99 

10D7M 

1800' 

1.0 

Mil 

Polyester 

7.70 

3.85 

5D7M 

2400' 

.5 

Mil 

Polyester 

9.30 

4.65 

5D7MT 

2400' 

.5 

Mil 

Tensil. Poly. 

10.50 

5.25 

5D7MS 

3600' 

.48 

Mil 

Polyester 

15.90 

7.95 

5D7MTS 

3600' 

.48 

Mil 

Tensil. Poly. 

17.90 

8.95 



ON 5" 

REELS 



15D5 

600' 

1.5 

Mil 

Acetate 

$3.60 $1.80 

10D5 

900' 

1.0 

Mil 

Acetate 

3.96 

1.98 

10D5M 

900' 

1.0 

Mil 

Polyester 

5.32 

2.66 

5D5M 

1200' 

.5 

Mil 

Polyester 

5.70 

2.85 

5D5MTS 

1800' 

.48 

Mil 

Tensil. Poly. 

9.96 

4.98 


r z e 


Description 

Other 

Tapes 

Our 

Price 



ON 5J" REELS 



15D57 

800' 

1.5 Mil Acetate 

$4.66 $2.33 

10D57 

1200' 

1.0 Mil Acetate 

5.10 

2.55 

10D57M 

1200' 

1.0 Mil Polyester 

6.66 

3.33 

5D57M 

1800' 

.5 Mil Polyester 

7.98 

3.99 

CORRESPONDENCE TAPE ON 3" 

REELS 


15D3 

150' 

1.5 Mil Acetate 

$1.00 $0.50 

15C3* 

150' 

1.5 Mil Acetate 

1.32 

0.66 

10D3 

225' 

1.0 Mil Acetate 

1.30 

0.65 

10C3* 

225' 

1.0 Mil Acetate 

1.54 

0.77 

10C3M* 

225' 

1.0 Mil Polyester 

1.76 

0.88 

5C3M* 

300' 

.5 Mil Polyester 

1.98 

0.99 

CORRESPONDENCE TAPE ON 3i" 

REELS 


5C32M* 

600' 

.5 Mil Polyester 

$3.54 $1.77 


^Plastic re-usable mailing carton. 
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GREEN CORPORATION LTD. 88 king street, Sydney, phone 25-1989 

AVAILABLE AT ALL 
GOOD RADIO JAPE 
& RECORD STORES 


GREEN CORPORATION LTD. 

88 KING STREET, SYDNEY, N.S.W. 

Please send me FREE Booklet on “brand 5“ Tape. 

Name 

Address 

GN18 
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FOR IT IS CHRISTMAS. Various solo¬ 
ists, the Sinfonia of London and the 
Linden Singers, conducted by Alex¬ 
ander Faris. World Record Club 
stereo: SMW-2006. 

Performance: Accomplished and 
sincere. 

Quality: Very good. 

Stereo: Normal. 

I liked this record because musically 
it is of a high standard, but in addition 
it has an atmosphere of sincerity. 
Another good point is that the songs fare 
interspersed with readings from Shake¬ 
speare and Dickens which helps to sus¬ 
tain the interest. In an obvious attempt 
to indicate the international nature of 
the Christmas season, the songs and 
carols on side 2 are drawn from many 
lands. These include: Sant Josep i la 
Mare de Due—The Twelve Days of 
Christmas—The Virgin had a Baby Boy 
—I saw Three Ships—Traditional Polish 
Carol—II Est Ne Divin Enfant—Stille 
Nacht, Heilige Nacht—O Come All Ye 
Faithful. I recommend this disc particu¬ 
larly to families with an active Christian 
background. The disc is nicely packaged, 
with a strong plastic cover. (H.A.T.) 

★ ★ ★ 

SING WE NOW OF CHRISTMAS. 
Tennessee Ernie Ford with the Jack 
Halloran Choir, Music arranged and 
conducted by Jack Fascinato. Capi¬ 
tol (E.M.I.) stereo ST 2394. Avail¬ 
able in mono. 

Performance: Sympathetic. 

Quality: Very good. 

Stereo: Normal. 

Tennessee Ernie wisely does not at¬ 
tempt to hold the stage the whole time 
in this disc, but is content to allow the 
excellent supporting choir to do the bulk 
of the singing, while his friendly voice 
breaks in here and there to provide >a 
touch of relief. In this way the per¬ 
formers get through the following pro¬ 
gram: Sing We Now of Christmas—O 
Christmas Tree—The Little Drummer 
Boy—Angels We Have Heard on High— 


Caroling, Caroling—Little Grey Donkey 
(with monologue by Tennessee Ernie)— 
Good King Wenceslas—The Virgin’s 
Slumber Song—The Twelve Days of 
Christmas—What Child is This?—Away 
in a Manger. All these are nicely ar¬ 
ranged .and sung, while the sound is of 
excellent quality. (H.A.T.) 

★ ★ ★ 

THREE WISE MEN. The Regency 

Choir conducted by John McCarthy. 

CBS stereo SBP 233429. 

Performance: High standard. 

Quality: excellent. 

Stereo: Good spread. 

Traditional and new carols are in¬ 
cluded in this selection, all beautifully 
sung by the Regency Choir, who are 
supported here by a small studio orches¬ 
tra. The tunes are: The Bells of Christ¬ 
mas—Jesus Garcia—Silent Night—Pat- 
A-Pat-A Pan—The Bells of Bethlehem— 
Do You Hear What I Hear—Three Wise 
Men, Wise Men Three—Heavenly Night 
—O Little Town of Bethlehem—O Ban> 
bino—O Come, AH Ye Faithful. What 
lifts this disc above the average Christ¬ 
mas record are the excellent arrange¬ 
ments of chorus master John McCarthy. 
If you want to sample, listen to the 
beautiful treatment of Three Wise Men, 
on the first track o.f side 2, with its 
introduction and postlude of Gregorian 
chant. This is a record for inteUigent 
and discriminating ladults who can .ap¬ 
preciate th^ finer points of the musical 
treatment. Sound quality is excellent. 
(H.A.T.) 

★ ★ ★ 

A MERRY MANCINI CHRISTMAS. 

Henry Mancini and his Chorus and 

Orchestra. RCA stereo LSP-3612. 

Available in mono. 

Performance: Very enjoyable. 

Quality: Excellent. 

Stereo: Good spread. 

From previous experience of Henry 
Mancini on disc, I should have been 
very surprised if this selection of Christ¬ 
mas songs had been anything but 
thoroughly enjoyable—and so it turned 


Three Record Set 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiifiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiittiiiitiiiiiniiiiiin 


A FESTIVAL OF CAROLS. The Sinfonia of London and the Michael 

Sammes Chorale. World Record Club stereo SME/2159-60-61 (three 

record set). 

Performance: High standard. 

Quality: Very good. 

Stereo: Normal. 

For those wanting a more comprehensive collection of Christmas 
songs and carols, this three disc set from World Record Club has much 
to recommend it. It has 36 titles, split neatly into six on each side, 
which include most of the best-known tunes plus a few which do not 
rightly belong to the Christmas season, but which are presumably included 
because they are pleasant to listen to at any time. 

The playing of the Sinfonia of London leaves nothing to be de¬ 
sired, and the singing of the Michael Sammes Chorale is of a very high 
standard. The choral arrangements are never less than satisfying 
and in some tracks are very moving and beautiful. At the club price, 
this set is excellent value. Incidentally, prospective purchasers should 
not be deterred by the tasteless illustration on the box front. 

The titles are: We Wish You a Merry Christmas — The First Noel — 
Hallelujah Chorus—Deck the Halls—Love is the Meaning of Christmas 
— Jesu Bambino — Little Drummer Boy — O Tannenbaum — In Dulci 
Jubilo — Do You Hear What I Hear — Angels We Have Heard — Holy 
City — White Christmas — Patapan — Toyland — Greensleeves — 
Wassail — Good King Wenceslas — Ave Maria — Away in a Manger— 
Silver Bells — Hark the Herald Angels — Carol of the Bells — Silent 
Night — Twelve Days of Christmas — Cantique de Noel — O Come, 
Emmanuel — Joy to the World — Little Town of Bethlehem — 
Here We Come a-Carolling — God Rest Ye — O Come All Ye Faithful 
—Unto Us a Child is Born —• Glory to God — We Three Kings — It 
Came Upon a Midnight Clear. (H.A.T.) 


FROM CONNOISSEUR . . . THE NEW MODEL 
SAU-2 TONE ARM! 

With a revolutionary type of gimbal mounting 
with axis at 45°. the SAU-2 tone arm is 
both unusual and remarkably effective. Bias 
adjustment is automatic — playing weight is 
controlled by a rear counterweight with a 
resilient backing to dampen the action. A 
lifting/lowering device is standard equip¬ 
ment — and the head-shell accepts all stan¬ 
dard Vz in. mounting cartridges. A small set 
of scales are provided to set stylus pressure 
— they are accurate to 0.1 gram. Height of 
the arm is adjustable from % in. to V/z in. 
This new Connoisseur arm will track down 
to Vz gram. Read the review of the SAU-2 
tone arm and the Connoisseur Classic turn¬ 
table in “Hi-Fi News”, May, 1967, p. 133-5. 
Write for copies. Encel price 
(including Sales Tax) is 
only ...... .. 


$24.50 


LIFT NOW AVAILABLE FOR MICRO ARMS 

A tailored lifting/lowering device is now 
available for all Micro arms. . 

Easily fitted, pneumatically damp- CQ Kfl 
ened action .. q>0.3U 



CONNOISSEUR CRAFTSMAN III TURNTABLE 

Perfection in a precision 3-speed transcrip¬ 
tion turntable is the only way to describe 
the Craftsman III. Fitted with a 12 in. non- 
ferrous lathe-turned turntable and a hystere¬ 
sis synchronous motor . . . and a built-in 
illuminated stroboscope. Speed variation of 
8% may be made. See the review in 
“Gramophone” and “Hi-Fi News” or write 
for your own personal 
copy. Encel price (inc. Sales JJQ 


CONNOISSEUR CRAFTSMAN II TURNTABLE 

Very popular overseas, the Craftsman II 
features two fixed speeds and a full 12 in. 
lathe-turned non-ferrous turntable. This pre¬ 
cision instrument employs an hysteresis syn¬ 
chronous motor which is dynamically balanced 

— wow is 0.15%, flutter 0.1% and rumble 

— 50 dB at RIAA characteristics when 
referred to 7 cm/sec. at 1 

kHz. Encel price (inc. Sales QQ 


CONNOISSEUR CLASSIC TURNTABLE 

Incorporating two slow speed synchronous 

motors, the Classic features a lathe turned 
aluminium turntable. Speeds are 45 and 33V3 
r.p.m. Spindles are high quality carbon steel, 
mirror finished — and soft rubber wheels 
disengage when not in use. 

Ask for copies of reviews. Cft 

Encel price (inc. Sales Tax) 3>OO a 3U 


STRAUSS SOUND SYSTEMS FOR GUITARS 
AND PUBLIC ADDRESS 

These are the sound systems used by “The 
Animals”. “The Rolling Stones”, “The Twi¬ 
lights”, “The Loved Ones”. “Tijuana Brass” 
and many other leading pop groups. The 
standard range include bass and lead units 
with power ratings up to 200 watts R.M.S. 
Strauss is quality all the way . . . Celestion 
speakers are used throughout. Ask for a list 
of Strauss models and prices. Head for the 
too with Strauss! 





ELECTRONICS 
(STEREO)PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 294564. 

•Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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TP14 TONE ARM 


TD124 SERIES II 


Suggested List Price: 

TD124II . 

TD124-3012SME mounting board 
TD124-3009SME plastic board at 


$189.00 
$7.87 , 

$ 5 . 80 ^ 


TD224 


The world's only combined Transcription Turntable 
and Automatic Record Changer. Every record is played 
Individually and gets all the benefits of a Thorens 
transcription turntable with professional tone arm. 


TD150 SERIES 


Suggested 
List Price: 


DISTRIBUTED THROUGHOUT 
AUSTRALIA BY 

AUDIO 

ENGINEERS pty 

342 KENT ST., 
SYDNEY, N.S.W. 
k PHONE 29-6731 


Suggested List Price 

TD150 $103.01 

TDlSOa .. $124.6' 
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out to be. The familiar tunes are 'all The tracks, some devotional, some dined to buy a full-sized album, this EP 
presented in straightforward traditional not so, include: Little Stranger— brings four representative Christmas 
manner, but the Mancini touch is recog- Ohristmas Roses — Silent Night— hymns. With choir and chorus he sings: 
nisable in the lush arrangements which C-H-R-l-S-T-M-A-S—White Christmas— “O Holy Night” and “O Little Town Of 
strongly favours the large string section Blue Christmas—The Reindeer Boogie— Bethlehem.” Paul Mickelson on organ 

Frosty The Snow Man—Christmas accompanies' in “Once In Royal David’s 
Wants—Rudolph The Red Nosed Rein- City” and “Silent Night,” the latter 'fea- 
deer—God Is My Santa Claus—The turing also Tedd Smith on celeste. Per- 


he uses'. On this occasion, he also used 
a largish chorus who make a worthwhile 
contribution. 


The selection comprises: The Little Christmas Cannonball. 


Drummer Boy—Jingle Bells and Sleigh One you should hear for yourself. 
Ride—The Christmas Song—Winter (W.N.W.) 

Wonderland and Silver Bells—Frosty the 
Snow Man and Rudolph the Red-Nosed 
Reindeer—White Christmas—Carol for 
Another Christmas—Silent Night, Little 
Town of Bethlehem, O Holy Night- 


In Brief 


WE WISH YOU A MERRY CHRIST- 


formance and quality ar e normal mono 
(W.N.W.) 

CHRISTMAS WITH HARRY BELA- 
FONTE. Mono, 45EP, RCA 20437. 
There is a restraint about Harry Bela- 
fonte’s presentation that implies strongly 
his appreciation of the real meaning of 
Christmas. He sings “Mary's Boy 


God Rest Ye Merry Gentlemen, Deck MAS. Floyd Cramer with orchestra, 
the Halls, Hark the Herald Angels Sing RCA stero LSP-3238. Available in Child,” “Christmas Is Coming” and a 

medley “The Joys Cf Christmas—Beth¬ 
lehem—Deck The Halls—First Noel." 
Normal 45 mono quality. (W.N.W.) 


—We Three Kings, Adeste Fideles, Joy mono. As a change from choirs and medley “The Joys Cf Christmas 
to the World—It Came Upon a Mid- singers, this selection of well-known — T ^" 1 ' r?: “* 

night Clear, Away in a Manger, The carols and Christmas songs played by 


First Noel. The devotional carols are all pianist Floyd Cramer with supporting 


grouped together on side two. (H.A.T.) orchestra could be worth inspecting, par¬ 
ticularly for use as “atmosphere” music. 


★ ★ ★ 
CHRISTMAS WITH HANK 


CHRISTMAS WITH ELVIS. Mono. 
45EP, RCA EPE-4340. The Elvis form- 
One could wish 'for rather more expres- ula for Chilistmias is 50/50 secular and 


SNOW, sion in the playing of Mr Cramer, but sacred. On side 1 a highly reworked 
Produced by Chet Atkins. Stereo, otherwise there is nothing to complain version of “White Christmas” and an 

RCA LSP-3826. Also in mono about. Most of the numbers are played up tempo “Here Comes Santa Claus'.” 

straight, but a few are given a lively On siide 2 he puts on his Sunday best 

modern treatment, e.g, “Jingle Bell for quite conservative versions of “O 


LPM-3826, 

Interest: Christmas, country style. 
Performance: Typical Hank Snow. 
Quality: Good. 

Stereo: Normal, 


Rock.” Included in this selection are all Little Town Of Bethlehem” and “Silent 
the familiar tunes one would expect to Night.” Primarily for those who Hike 
find, such as Silent Night — It Came Elvis and his mannerisms. Quality is 


. . ‘ , . ... . Upon a Midnight Clear—O, Come All normal. (W.N.W.) 

This is one for those who like their y e p a i^ful—I’ll Be Home for Christ- 


Cfmstmas_ music in country and western m a s —Rudolph the Red No^ed Reindeer, CHRISTMAS WITH JOHN GARY. 

fwh iL P ?£ y ivL« gU ^n’a P !l?h y thl etc - D |us a few . lesser known songs — Mono, 45 EP, RCA 20438. John Gary 
rhythm mid the lyrics sung with the silver Bells—Winter Wonderful—Up on 

nasal quality that seems to be the pre- Housetop. Technically, the disc is 

requisite for this type of sunging. As satisfactory (H A T.) 

you would expect of an album made in . . 

RCA’s Nashville studios, under the hand CHRISTMAS WITH GEORGE BEV- 
of Chet Atkins, it’s well produced in ERLY SHEA. Mono, 45EP, RCA20435. 

its own way. It’s just a question of For those who are keen on Billy Graham 

one’s partiality -to that kind of sound, campaign soloist Bev. Shea, but disin- 


" Messiah." excerpts 


iiimmiiiiiiiiimiimmimiiiiiiiiiiiiimiiiiiiiiimtiiiiiiiiiiiiiiimiiiitmimiiiiimimiimiiiiiimi 


Jp on a i S o mixes sacred and secular, with a 
generous medley to start each side: The 
First Noel; O Come All Ye Faithful; 
O Holy Night—White Christmas—Hark, 
The Herald Angels Sing; O Little Town 
Of Bethlehem; Silent Night—Winter 
Wonderland. Performance and quality 
are both good but my review copy had a 
content of “wow” on side 1, due pre¬ 
sumably to the spindle hole being 
slightly off centre with the tracks. 
MESSIAH (Excerpts) by Handel. Adele Us a Child is Bern—He Shall Feed (W.N.W.) 

Addison (soprano), David Lloyd His Flock—Come Unto Him—Lift Up 

(tenor), Russell Oberlin (counter Your Heads—Hallelujah Chorus—I CHRISTMAS WITH PERRY COMO, 
tenor), William Warfield (baritone) Know That My Redeemer Liveth—The Mono, 45EP, RCA 20436. Perry 
with the Westminster Choir and the Trumpet Shall Sound—Worthy is the Como’s Christmas has a tinsel and snow 
New York Philharmonic Orchestera Lamb. This very long program gives atmosphere, smoothly sung and nicely 
by Leonard Bernstein, more than 25 minutes a side and, on recorded: Here We Come A'Carolling— 
side two, the disc is cut very close to We Wish You A Merry Christmas— 
the label, with the inevitable result that Santa Claus Is Cornin’ To Town— 
there is some deterioration in sound Winter Wonderland — The Christmas 
quality. Otherwise, the technical side of Song. A very pleasant little disc, 
the disc is of a high standard (H.A.T.) (W.N.W.) 


profes- 


conducted 

CBS stereo SBR 235229. 

Interest: Oratorio. 

Performance: Thoroughly 

sional. 

Quality: Mostly excellent. 

Stereo: Well spread. 

Bernstein apparently belongs to the 
school that feels “Messiah” should be 
performed by a smallish group, as in 
Handel’s day. This does have the ad¬ 
vantage that the entire company can be 
professionals, whereas -the large-scale 
versions virtually need to use an ama¬ 
teur choir. Certainly, one finds it diffi¬ 
cult to fault the performers in this 
version of highlights but, on the other 
hand, none of the principal singers war¬ 
rant enthusiastic comment except Rus¬ 
sell Oberlin, the counter tenor, who 
sings superbly. The others are merely 
highly competent professionals. The 
Westminster Choir is alert and precise 
in attack; in fact, there does appear to 
be a certain tenseness about their per¬ 
formance, which could arise from Bern¬ 
stein’s insistence on precision. At least, 
so it appeared to me. 

The items included in this selection 
comprise: Every Valley Shall be Exalted 
—And the Glory of the Lord—And He 
Shall Purify the Sons of Levi—For Unto 

iiiiiifiimiiimimmiiiiiiiiiiimimiiimimiiiimimimimiiiiiimimmiimiiiiiiiiii 


ACOS 


REPLACEMENT CRYSTAL CARTRIDGES 


Acos 90 Series — a brand new family of four pick-up 
cartridges, covering all the main types needed to-day, 
each fitted with Diamond Stylus at no extra cost. 

GP91-1 Replaces GP67-1G MONO CRYSTAL $5.95 

GP91-2 Replaces GP67-2G HIGH OUTPUT 
MONO CRYSTAL $5.95 

GP92 MONO CERAMIC $6.55 

GP93 Replaces GP73-2A STEREO CRYSTAL $7.55 

GP94-1 Replaces GP81 STEREO CERAMIC $7.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 
AMPLIFIERS $8.95 





fitted with 

DIAMOND 

Stylus at no extra cost. 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents: 

AMPLI0N (A’SIA) PTY. LTD. 


29 Majors Bay Rd.. Concord. 
Sydney, N.SW. Phone 731227 
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PLESSEY 


Mini-ff enclosures 
bring new dimension* 

in quality sound reproduction 



* Miniature 14" x 8" x 8" with a sound surpassing much Barger enclosures 

The Mini-fi miniature speaker system combines all the benefits of modern design and 
advanced audio technology with an unobtrusive appearance that blends with and 
enhances room decor. For either mono or stereo reproduction you can listen to Mini-fi 
using the best hi-fi components and know the remarkable 35 Hz — 18000 Hz response 
(± 6 db with recommended bass boost) reproduces faithfully the total sound. The new 
pneumatic suspension, long travel C6-50 woofer and the proven 5FX tweeter are 
teamed to reproduce the ultimate in truly wonderful sound. 

Every Mini-fi is response traced and checked for efficiency and low frequency output 
before shipping to ensure that it matches or betters the published specifications. 

Contact your quality hi-fi centre now for Mini-fi — the finest miniature speaker system. 

® Registered Trade Mark 

___ SI 

Pfessey Components Group 

Rola Division The Boulevard 
Richmond Victoria3121Telephone42 3921 

NSW PlesseyComponents Rola Division PO Box2 Villawood 2163Telephone 72 0133 



Golden 
Jubilee 
1917-1967 


136 


ELECTRONICS Australia, December, 7967 


























Instrumental, Vocal & Humour 


(ARMEN SUITES Nos. 1 and 2; 
L’ARLESIENNE SUITE (B zet) 
played by the Vienna State Opera 
Orchestra under Julius Rudel. Cal¬ 
endar Classics (Festival) stereo 
SC66-9,200. 

Interest: Light classics. 

Performance: Pleasing. 

Quality: Good. 

Stereo; Normal. 

These two popular Bizet suites are 
given a pleasing performance by a 
smallish orchestra in this Calender 
Classics release from Festival. There are 
better versions available on higher pric¬ 
ed discs, but for anybody looking for a 
budget-priced disc to fill a gap in their 
collection (and every collection of clas¬ 
sics should include these charming 
works) this one has much to recommend 
it. The performance has the lightness 
of touch required by this elegant French 
music, and the technical quality is of 
good standard. There is a generous 40 
minutes playing time to accommodate 
both the Carmen suites in addition to 
the lengthy L’Arlesienne suite. (H.A.T.) 
★ ★ ★ 

PORGY AND BESS (George Gersh¬ 
win): Symphonic Suite arranged by 
Robert Farnon, Decca (E.M.I.) 
Stereo SKTA 4815 (Available in 
mono). 

Interest: Opera without words. 
Performance: Satisfactory. 

Quality: Excellent. 

Stereo: Wide and even spread. 

If you want the opera, this is not the 
disc for you, since it consists of orches¬ 
tral arrangements of the Gershwin melo¬ 
dies. However, if you have a penchant 
for “opera without words” (and many 
people prefer it this way) this record 
can be recommended, since the arrange¬ 
ments and the performance are both 
eminently satisfactory, and the Decca 
sound is first class. All the big tunes 
are included in the selection compris¬ 
ing: Overture — Summertime — A 
Woman is a Sometime Thing — Honey 
Man — My Man’s Gone Now — I 
Got Plenty of Nuthin’ — Bess, You 
is My Woman Now — It Ain’t Neces¬ 
sarily So — Strawberry Woman — Crab 
Man — I Loves You, Porgy — There’s 
a Boat Dat’s Leaving — Oh Where’s 
Mv Bess — Oh Lawd, I’m On My 
Way. (H.A.T.) 

it ★ ★ 

THE SOUND OF MUSIC. Music, 
Richard Rogers; lyrics, Oscar Ham- 
merstein II. Original London cast, 
produced by Jerome White. Mono 
E.M.I. Encore Series, OELP-9309. 
Also in stereo SOELP-9309. 

Interest: Popular musical. 
Performance: Good. 

Quality: Good. 

On a straight choice between this one 
and RCA's original cast album featur¬ 
ing Julie Andrews. I would have no 
hesitation, personally, in selecting the 
latter. But this doesn't mean that the 
London production isn’t good, featuring, 
as it does. Jean Bayless, Roger Dann 
and Constance Shacklock. Nor can one 
overlook the fact that, having bought 
the EMI Encore disc, one would still 
have change enough to buy another in 
this excellent bargain series! 

Of normal design, the jacket contains 


full details df cast, credits, a story out¬ 
line and, of course, a list of track 
titles: 

Preludium — The Sound Of Music — 
Maria — My Favourite Things — Do 
Re Me — You Are Sixteen — The 

Lonely Goatherd — So Long, Farewell 

— How Can Love Survive? — The 

Sound Of Music — Climb Every Moun¬ 
tain — No Way To Stop It — An 
Ordinary Couple — Processional — 
You Are Sixteen — Edelweiss — Fin¬ 
ale: Climb Ev’ry Mountain. 

Well pressed and well packaged, it’s 
a good reminder of the show — pro¬ 
vided you aren’t completely sold on the 
film cast. (W.N.W.) 

★ ★ ★ 

GUNN . . . NUMBER ONE. Music 
from the film score composed and 
conducted by Henry Mancini. RCA 
Dynagroove stereo LSP-3840 (or 
mono). 

Interest: Film score. 

Performance: Talented line-up. 
Quality: Excellent. 

Stereo: Good spread. 

As the composer of the original score 
for the “Peter Gunn” television series, 
Henry Mancini was the Obvious choice 
to write the score for the film. Only 
two of the pieces from the TV score 
have been retained — the Peter Gunn 
Theme itself and “Dreamsville.” The 
theme tune has been extensively re- 
scored to suit the larger orchestra used 
and features a Selmer Viaritone electric 
sax. 

Manoini has <at his disposal a formid¬ 
able array of talent — Jimmy Rowles 
on piano, Ray Bunker on vibes, Pete 
Condoli on trumpet, Ted Nash and Bud 
Shank on saxes, Dick Nash on trom¬ 
bone, Ray Brown on bass and Shelley 
Manne on percussion. 

There are 13 tracks in this selection, 
entitled: Peter Gunn — A Quiet Hap¬ 
pening — Dreamsville — Sky Watch — 
A Bluish Bag — Theme For Sam — 
The Monkey Farm — A Lovely Sound 

— I Like the Look — Silver Tears — 
Sweet! — Night Owl — Bye Bye. The 
last-named is another version of the 
theme with choral part added. It is 
interesting to note that, despite the large 
resources at his disposal, Mancini tends 
to score for small groups featuring his 
top musicians in many tracks. The 
music is therefore of -the intimate type 
very suitable for home listening on a 
quiet scale — except that now and 
again there is an outburst from the full 
orchestra to destroy the mood. 1 feel this 
disc is rather better than most records 
of film scores, and that it will be com- 
mensurately more successful. (H.A.T.) 

★ ★ ★ 

BULLFIGHT. Musical director, Roger 
Laredo. Decca (E.M.I.) stereo 
SKLA 4762. Available in mono. 

Interest: Bullring sounds and Span¬ 
ish music. 

Performance: Lively. 

Quality: First class sound. 

Stereo: Good spread. 

This is one occasion when the title 
of a record can be taken literally — 
at least for part of the disc. After a 
brief introductory section which features 
a flamenco cantor, side 1 is devoted 




431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor. 2 sm Bu.idm*. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563. 29 4564. 

* Wholesalers * Trade-Ins accepted 

Australia's Greatest Hi-Fi Centre 




NEW BASS REPRODUCER FROM 
DECCA-KELLY 

The Model DK-1 12 in. woofer is the unit 
used in the Kardioid enclosure. Total flux 
is 250.000 maxwells. Frequency response is 
30-5,000 Hz. and the recommended Xover 

is at 2V2 kHz. Transient peaks of up to 
100 watts will not damage the voice coil 
assembly. For normal continu¬ 
ous use rating is 35 watts Cfl 

R.M.S. Price inc. Sales Tax 

DECCA-KELLY RIBBON TWEETER Mk. II 

Long regarded as the most effective and 
advanced tweeter available for domestic 

speaker systems, the Mk. II Kelly has 
extreme clarity and is priced 

at ^ only (including Sales $39.00 

ACOUSTIC LENS FOR TWEETER 

For use with the Mk. II Decca-Kelly tweeter 
. . . considerably improves HF 
dispersion. Greater “spread” (fc-IO Cf) 

costs only (inc. Sales Tax) q) I&..3U 

DECCA-KELLY 15 in. WOOFER 

Rated at 50 watts R.M.S~ the frequency 
response of the Mk. VII woofer extends to 
5 kHz. from 30 Hz. but the recommended 
Xover is at 2V2 kHz. Total flux is 350,000 
maxwells. Guitar models are available at 
the same price. This is the perfect bass 
reproducer for a multiple speaker system 
Ask for enclosure recom¬ 
mendations. Encel price in¬ 
cluding Sales Tax . 


$59.50 


NEW MOVING COIL STEREO CARTRIDGE 
THE MICRO 4000/E — ONLY $28.50 

• Featuring a replaceable stylus unit with an 
elliptical diamond stylus (0.3 x 0.8 mil.), the 
new Micro 4000/E moving coil cartridge has 
a frequency response of 10-35,000 Hz. and 
compliance of 10.5 x 10 <• cm/dyne. Tracking 

pressure recommended is 1.5 grams. Output 
is 0.1 mV. — 1kHz./5cm./sec. Channel sepa¬ 
ration is 28 dB. at 1 kHz. Micro tone arms 
and cartridges enjoy an excellent reputation. 
This new moving coil cartridge 
is excellent value at the low <£OQ CH 
Encel price. Inc. Sales Tax s>£-0>3U 


TAPE BULK ERASERS 

Now spools can be wiped absolutely clean ir 
only a few seconds. WAL 
bulk erasers plug into any AC Cfi 

power point . 


TANDBERG TAPE RECORDERS 

Write now for an EMQ on the Tandberg 
“Series 12” and the Tandberg 6-4X. Deliveries 
are made strictly in sequence once a firm 
order has been placed . . . but demand still 
exceeds supply. 


KEF SPEAKER SYSTEMS 

Ask for an EMQ on the KEF system of your 
choice; copies of reviews are available for 
most current KEF speaker systems. 


FIDELIPAC CARTRIDGE SYSTEMS 

Three models are now available ... a 240 
V. AC playback unit, a 12 V. DC car system 
and a 240 V. AC record/playback recorder. 
Ask for detailed specifications and prices. 
Pre-recorded tapes of popular music are also 
available in cassettes at low prices. Ask for 
a catalogue. 
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§ EMPIRE 


THE ULTIMATE IN SOUND REPRODUCTION 

The heart of your home sound system . . . 

where a billion electric impulses become the music you hear. 

THE GRENADIER 9000M 

FREQUENCY RESPONSE: 20-20,000 Hz. COMPONENTS: 15in high-compliance woofer 
Mid-range direct radiator and ultrasonic domed tweeter both coupled to Empire’s wide- 
ancle acoustic lens. CROSSOVERS: 450 and 5,000 Hz. CONTROLS: 3-position treble response 
switch. SOUND DISPERSION: 360° below 450 Hz — 140° ud to 20,000 Hz. MINIMUM 
POWER REQUIREMENTS: 20 Watts. MAXIMUM POWER HANDLING CAPACITY: 

100 Watts, undistorted. IMPEDANCE: 8 ohms. HEIGHT: 29in. DIAMETER: 22in. Satin 
Walnut, Walnut or Marble Top. 



FAMOUS EMPIRE TROUBADOR 398 D M # 

Perfectly engineered. Not 
even a whisper of distor¬ 
tion. A completely inte¬ 
grated 3 speed “Silent” 
record playback system. 
More Empire Playback 
equipment is used by FM 
Stereo Stations than any 
other brand. Equipment 
reviewers, professionals 
and audiophiles the world 
over acclaim the Troubadors as 
the best money can buy. 

(1) Audio Magazine: “Precise perform¬ 
ance ... an excellent buy for those who 
want the quality.” (2) American Record Guide 
(Larry Zide) “I found speed variations — that is, 
flutter and wow—to be inaudible . . . vibration ex¬ 
tremely low . . . Total rumble figures have not been 
bettered by any turntable 1 have tested.” Its massive turn¬ 
table is driven by a heavy duty hysteresis-synchronous motor 
that provides a constant speed regardless of current fluctuations. 
Only two moving parts, resilient nylon “seat” supports and 
cushions the rest of the main bearings. A continuous flexible belt 
(perfectly ground to a ±.0001 inch thickness) also contributes to 
its flawless performance. 




MODEL 8200 
IMPERIAL 
GRENADIER 
BOOKSHELF 
SPEAKER 
Frequency response: 30- 
20,000 cps. Power Handling 
Capacity: Music Power: 100 
watts. Sine Wave Power: 25-450 cps 
—60 watts, 450-5000 cps — 40 watts. 

5000-20,000 cps—20 watts. 12in woofer. 

Mid Range-Direct Radiator. Tweeter—Ultra 
Sonic Domed Tweeter. Satin Walnut finish. 
Overall dimensions 24}in W x Kin H x 12-l/8in D. 


Deluxe Empire Cartridges designed to meet the optimum-performance requirements of . . . 
High-quality turntables and record changers. 

888TE With a vertical and horizontal compliance of 25 x 10_„ cm/dyne, this outstanding 
cartridge delivers a frequency response of 6 to 32,000 Hz in top-quality changers and tone 
arms tracking at 2 grams or less. The .2 x .7 mil bi-radial elliptical diamond stylus tracks 
at 15° with mori than 30 dB of channel separation. Output voltage, 8 millivolts per channel. 
Weight, 7 grams. Mounts on standard 7/16 and 3 in centres, with four terminals. 


i 


, \ 


Mbs 


Most of today’s better record changers and automatic systems 

888E Designed to track at 3 grams or less, this cartridge provides users of automatic changers with the superior performance 
of a .4 x .9 mil elliptical diamond tracking at an angle of 15°. The 888E will faithfully reproduce frequencies from 10 to 
30,000 Hz, while maintaining more than 30 dB of channel separation. Weight, 7 grams, output voltage, 8 millivolts per 
channel. Compliance, 12 x 10_e cm/dyne. Four-terminal output with standard 7/16 and ±in mounting centres. 

General record changers 

888 Changers requiring a tracking force of up to 4 grams will deliver superior performance when equipped with this fine 
cartridge. A .7 mil diamond stylus tracking at 15° delivers a frequency response from 12 to 25,000 Hz, with 30 dB channel 
separation. Vertical and horizontal compliance, 10 x 10_« cm/ dyne. Weight, 7 grams, 4 output terminals and standard 7/16 
i in mounting. 

Popular Empire Cartridges for automatic record players 

808E Perfectly adapted to automatic playback systems able to track at less than 3 grams, this superior cartridge combines 
a compliance of 12 x 10_« cm dyne with a frequency response of 10 to 25,000 Hz and utilizes a .4 x .9 elliptical diamond 
set at the preferred 15° angle. Stereo separation exceeds 30 dB. Weight, 7 grams. Mounting 7/16 and iin centres. Output 
terminals, 4. 

808 Capable of delivering 10 to 20,000 Hz with 30 dB of stereo separation, the 808 is an outstanding cartridge value for 
those with automatic changers requiring tracking forces up to 4 grams. Compliance is 8 x 10_„ cm dyne, and the 7-gram 
cartridge employs a .7 mil conical diamond stylus tracking at 15°. 4 output terminals and standard 7/16 and tin mounting. 

_ 

These Hi-Fi products arc world's best. For catalogues and more information write to: 

Sola aqants for Australia TRUE FIDELITY C. PINCZEWSKI 
RECORDED MUSIC SALON, 23 Collins Street, Melbourne. Telephone 63-6257 
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mainly to sound effects from a bullring 

— complete with thundering hooves, 
bellowing bulls, dull -thuds and the 
“oles” and applause of the crowd, inter¬ 
spersed with bugle calls <and popular 
bullring tunes played by a band which 
would be the envy of every bullring 
between Madrid and Buenos Aires if it 
were the genuine article. However, one 
suspects that the band is playing in a 
studio with sound effects taken during 
an actual bullfight 

After more than 15 minutes of bull¬ 
fight, a fairly large studio orchestra 
takes over to play some well-known 
Spanish melodies. As a further touch 
of variety, two tracks on side 2 are 
given over to flamenco singing and 
dancing (taconeo). All this is delivered 
with the most realistic sound and excel¬ 
lent stereo spread of Decca Phase Four. 
Those with nostalgic memories of Spain 
will greatly enjoy this disc — I am 
not so sure about others. There are 
better discs of Spanish music available, 
if music is the main consideration. 

The tunes played by the “bullring 
band” comprise: Fantasia — Macarenas 

— El Relicario — El Gato Montes. 
The srtudio orchestra plays: Espana Cani 

— Malaguena (Lecuona) — Spanish 
Dance No. 5 (Granados) — Andalucia 
(Lecuona) — Ritual Fire Dmce. The 
Flamenco pieces are Rumiba Flamenco 
and Bulerias. (H.A.T.) 

★ ★ ★ 

CHOPIN: THE FOUR BALLADES. 
Witold Malcuzynskl, piano. World 
Record Club stereo S/T4294. 

Interest; Piano classics. 

Performance: Definitive. 

Quality: Very good. 

Stereo: Compatible, restricted. 

Two sides of an LP disc devoted to 
the four Ballades of Chopin might 
seem rather poor value for money nowa¬ 
day's, but Malcuzynski takes a rather 
leisurely view of these pieces, obviously 
intent or* the poetic rather than the 
pyrotechnic aspects. The inner glow of 
satisfaction which one experiences at the 
end of the second side convinced me, 
at any rate, that he is entirely right in 
his interpretation. This is very fine 
Chopin playing, as one would expect 
from *a performer regarded <as one of the 
leading Chopin exponents of today, and 
I have no hesitation is classing it as one 
of the best interpretations of ^he Bal¬ 
lades I have heard on disc. The sound 
quality is of good standard. (H.A.T.) 

★ ★ ★ 

THE 33 DIABELLI VARIATIONS 
(Beethoven). Daniel Barenboim 
(piano) Calendar Classics (Festival) 
stereo SC66-9218. Available in 
mono. 

Interest: Pianlo classic. 

Performance: Firmly controlled. 
Quality: Very good. 

Stereo: Not significant. 

This set is Beethoven’s most ambi¬ 
tious essay in variation form, and takes 
nearly a full hour to play. For this 
reason, accommodating the set on a 
single LP is something of a feat in 
itself. When this disc is sold at the 
Calendar price of $2.95, it will obvious¬ 
ly appeal to the bagain-conscious. 
With these foregoing advantages, one 

S ight be well prepared to make some 
►ncessions performancewise but, in 
fact, there is no need to. Daniel Baren¬ 
boim is still in his early twenties, and 


when this disc was made was probably 
still in his teens. At that age he was 
already a veteran performer, with a 
reputation as a Beethoven interpreter. 
His rendering on this disc is possibly 
lacking a little in depth and maturity, 
but has a splendid vigour and assu¬ 
rance, entirely appropriate in a 
Beethoven performance. The technical 
side of the disc is adequate. (H.A.T.) 

★ ★ ★ 

EROICA VARIATIONS and SIX 
BAGATELLES, op. 126 (Beet¬ 
hoven). Joerg Demos (piano). Cal¬ 
endar Classics (Festival) stereo 
SC66-9»185. Available in mono. 
Interest: Piano classics. 

Performance: Satisfactory. 

Quality: Good. 

Stereo: Un-noticeable. 

The approach of Joerg Demus to this 
set of Beethoven variations is rather less 
muscular, and more supple, than 
the playing of Barenboim reviewed 
above. In its own way this is a finie 
performance but I did feel that, in parts, 
the interpretation was just a bit too re¬ 
fined for Beethoven—rather more suited 
to Mozart piano works—‘but I admit this 
is a purely personal opinion, which 
others may not dhare. 

As the name suggests, the Bagatelles 
are pianistic trifles, but they contain 
some excellent thematic material and the 
longer ones, such as the fourth in this 
set (in B minor) are much deeper than 
the title suggests. The opus 126 set pre¬ 
sented here was Beethoven’s last set of 
Bagatelles, and in the opinion of most 
musicians, his finest. The performance 
here is entirely satisfactory. Sound 
quality all through is of a good stan¬ 
dard, and tlhe only complaint is a slight 
surface “prickle.” (H.A.T.) 

In Brief . . . 

GREAT THEMES FROM HIT 
FILMS. Enoch Light and his orchestra. 
Calendar (Festival) stereo SR66-9,330 
(or mono). 

Originally released on the Command 
label, this disc is now reissued as a low- 
priced Calendar disc. Unlike many of the 
Enoch Light discs of the period, this one 
has no special percussion or instrumen¬ 
tal effects, and all the tunes ere given 
quite straightforward studio orchestra 
performances. However, this is still a 
very good disc, with pleasing arrange¬ 
ments expertly played by accomplished 
musicians. Some of the material is rather 
dated now, of course, but I found it 
pleasant enough to listen to. Titles are: 
La Dolce Vita —» Moon River—Lieht 
in the Piazza — Love Theme from “El 
Cid” — Tender is the Night—Never on 
Sunday — Tonight — Exodus—Theme 
from “The Hustler” — Theme from 
‘The Horsemen of the Apocalypse”— 
Theme from “The King of Kings” — 
Satan Never Sleeps. The sound quality 
is of excellent standard. (H.A.T.). 

VIVALDI: THE FOUR SEASONS 
(Concert! Gross! Op. 8, Nos. 1-4). Julian 
Olevsky. Violin, with the Vienna State 
Opera Orchestra conducted by Hermann 
Scherchen. Calendar 12-inch stereo 
SC66-9177. (Also In mono, on C66-177). 

An economy “Four Seasons” from 
Scherchen and the V.S.O.O., another 
recent release on Festival’s budget 
“Calendar” label. And quite a good 
performance, all things considered, al- 


If you want 

STEREO 

EQUIPMENT 

You'll deal better with 

H. B. RADIO SALES 


DECEMBER SPECIALS 


PALACE 8 WATT AMP. and 2 
MAGNAVOX 8 W.R. 

speakers. $50.50 

PIONEER SA400 amplifier (11 w 
RMS per channel) and 2 GOOD- 
MAN’S Twin Axiom 10 Speakers 

in 3ef cabinet. $208.00 

With TRM40 Peak Amp. . $222.00 
I).P. SLIMLINE enclosure to suit 
lOin and 12in speakers $18.50 
Cabinet Kit only . . . . $10.50 

MAGNAVOX or ROLA design 
slimline cabinet with 8 W.R. (V.C. 
15, 8 or 3 ohms) or 8 CMX 

speaker fitted. $26.50 

Cabinet Kit only. $10.50 

MAGNAVOX 12 W.R. and 3 T.C. 
Tweeter with Crossover network 
in 3 C.F. cabinet; 1 material $41.00 
GOODMANS design 3 CF Cabinet 
and Twin-axiom 10 speaker, iin 

material. $54.00 

Cabinet Kit and Speaker . $44.20 

WHARFEDALE design. 3 CF 
cabinet (R3) Jin material and Gol¬ 
den 10 speaker. $57,00 

Cabinet Kit and Golden 10 

Speaker. $47.00 

Special quotes for other 
Wharfedale or Goodman speakers. 

Available in Maple, Walnut 
or Rosewood colours. Teak 
veneer $1 extra for Slimline and 
Bookshelf models. $3.00 extra 

for others. 


PLAYMASTER Bookshelf Speaker 
System. Complete, $30. 
Cabinet kit only $7. 

All other parts, including speakers, 
inner bond, etc., $15.40. 
MULLARD Mini BS Unit. 

Kit of parts, including Cabinet, 
made and polished, speakers, inner- 
bond and condenser, $21.50. 
Unit complete, $25. 
PLAYMASTER Super Bookshelf 
System. Complete, $40.50. 
Cabinet kit only $10.50. 

AH other parts, including speakers, 
inner bond, etc., $25.00. 

Teak, $1.00 extra. 


Tas.. $1.40; other * States. $2.00. 

SPECIAL QUOTES 

For Complete Sets Based On 

LEAK — MAXAMP — PEAK 
— PIONEER — QUAD — 
SANSUI — STAR — TRIO. 

Write for Stereo Cotologue 

liH'H'l 

Manufacturers of Quality Radio and 
Radio Furnitura for 36 years 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY 

Telephone 56-5580 


SALES 


H. B. 
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A PROVEN, PORTABLE VIDEOTAPE RECORDER FROM THE 
MANUFACTURERS OF THE PROVEN QUADRUPLEX 
TRANSVERSE-SCAN STUDIO RECORDER . . . AND 
COMPLETELY COMPATIBLE ! THE AMPEX “VR-7000 SERIES” ! 


THE AMPEX 


“VR-7000 SERIES” 



-a dramatic new means of communication! 


Once more AMPEX technology is streets 
ahead ... for although the VR-7000 Series 
portable Videotape recorder gives best 
results with AMPEX cameras and monitors, 
it may be used with any camera, and 
monitor, and TV set, any-where. Already 
more low cost VR-7000 recorders are in 
use throughout the world than any other 
make; they’re unconditionally guaranteed 
to be completely compatible. Program 
tapes can be sent interstate or overseas 
(or received) and replayed on any other 
VR-7000 Series recorder. This vital feature 
is exclusive to AMPEX! 

Applications for the VR-7000 Series are 
limitless in education and industry. 
Lectures, demonstrations, scientific ex¬ 
periments and delicate procedures may be 
displayed to a mass audience. Things that 
are too hard to see (too small, too fast, 
too far away) may be taped in the “Stop 
Motion” position — thereby providing 
specific advantages over live instruction. 


Picture definition is excellent and audio 
quality is first class. One spool of Series 
146 Video Tape provides one hour of 
continuous television recording . . . the 
high efficiency video head is guaranteed 
for 500 hours use. Rotary transformer 
signal coupling to the video head assures 
long term reliability and sophisticated all 
solid state electronics with phase linear 
replay equalisation provides specific ad¬ 
vantages. 

Although the VR-7000 Series is a profes¬ 
sional recorder in every sense of the word 
price is attractively low and it is easily 
operated. 

When you invest in portable video 
recording equipment, select the fully 
compatible VR-7000 Series . . . the most 
reliable and technically advanced tele¬ 
vision recorder from the world's foremost 
manufacturer. Prompt and efficient service 
is available in all states from the Austra¬ 
lian National Distributors, Simon Gray 
Pty. Ltd. 



Australian National Distributors: 



Head Office: 

28 Elizabeth St., Melbourne, Vic. Tel. 63 8101* 
Sydney Office: 

22 Ridge St., North Sydney, N.S.W. Tel. 92 3890 


INTERSTATE REPRESENTATIVES: 

A.C.T.: Australian Physical Laboratories, P.0. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner's Music House, Smith Street, Darwin. Tel. 3801 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 68 1422 
S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill, 613-616 Wellington Street, Perth. Tel. 21 7861 
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though to my mind a dry and somewhat 
uninspired one. Still, at the price con¬ 
cerned it would probably make a good 
choice for those starting a collection on 
a limited budget. The recording is of a 
very high standard, and the stereo sound 
smoothly spread. 

Other recordings recently released on 
the Calendar label include Scherchen’s 
Bach Orchestral Suites 1 and 2, Fou 
Ts’ong’s L.S.O. performance of the Schu¬ 
mann and Chopin Piano Concerti, and 
the Elizabethan Consort’s recording of 
the music of Matthew Locke. These and 
many others — including “Four Seasons” 
—are originally from the Westminster 
catalogue. Others are from the Com¬ 
mand repertoire, like the Virgil Fox disc 
reviewed elsewhere. (J.R.). 

GOLDEN HITS. Billy Vaughn with 
orchestra. Dot (Festival) stereo SZL* 
932,594 (or mono). 

The smooth relaxed sound of Billy 
Vaughn’s singing sax is, of course, the 
main feature of this disc, but additional 
bonuses are to be found in the excellent 
work of the supporting musicians, good 
arrangements and top quality sound. As 
usual with Vaughn, old favourites as 
well as latest successes make up the 
selection, comprising: Sail Along Silvery 
Moon — Melody of Love—Moon Over 
Naples — A Swinging Safari — Theme 
from “A Summer Place” — Blue Hawaii 
—The Shifting Whispering Sands, Parts 
1 and 2 — Wheels — La Paloma — 
Orange Blossom Special. A very etesy-to- 
listen-to disc. (H.A.T.). 

MUSIC WE ALL LOVE BEST. The 
Living Strings and two pianos. RCA 
Camden stereo CAS-958 (or mono). 

One might expect to find all the tunes 
included in this selection in the reper¬ 
toire of any light orchestra of the “Palm 
Court” type, but in fact the Living 
Strings adopt a lively up-tempo style of 
playing far removed from the usual light 
orchestral style. Dedicated classics lov¬ 
ers will shudder at the treatment accord¬ 
ed some well-known pieces here, but 
others who appreciated a good tune from 
whatever origins will find much to enjoy 
in this collection, consisting of: Mala- 
guena—Roumanian Rhapsody—Rhap¬ 
sody in Blue—Moonlight and Roses— 
Reflections in the Night—Harlem Noc¬ 
turne—Merry Widow Waltz—While 
Hearts Are Singing—Barcarolle—Sum¬ 
mer Wind—Slaughter on Tenth Avenue 
—Terry Theme—Elegy—Flight of the 
Bumble Bee—La Golodrina—Fur Elise. 
The playing of the orchestra, sound 
quality and stereo separation are of a 
satisfactory standard. (H.A.T.). 

THE GREATEST HITS OF LOS 
INDIOS TABAJARAS. RCA stereo 
SLI01767 (or mono). 

This k a new recording by Los Indios 
of tunes which have been popular in ear¬ 
lier recordings. As always, their gentle, 
relaxed style of playing disguises the con¬ 
siderable skill they use, but the careful 
listener will soon spot the way difficult 
passages are delivered so smoothly that 
they are made to sound easy. The group 
returns to the old arrangement of lead 
and bass guitar with a discreet backing 
of percussion, which sounds so much 
better than the orchestral backing which 
marred another recent recording. Tunes 
titles are: Amor—Maria My Own—Luna 
Rossa—La No via—Lisboa Antigua— 
You Belong To My Heart—P ot Que 
Eres Asi—Amapola—Marta—Always In 
My Heart—Maria Elena—Love Is A 


Many Splendoured Thing. The stereo 
has the two guitarists firmly separated, 
with the percussion filling the centre. 
Sound quality is good. (H.A.T.). 

VIRGIL FOX PLAYS THE PHIL- 
HARMONIC HALL ORGAN at Lincoln 
Centre. Calendar 12-inch stereo, SC66- 
9,228. 

A re-release on Festival’s new econ¬ 
omy Calendar label of the recording 
originally released on Command SNDL- 
931,215. This was the first solo organ 
recording made at the Lincoln Center for 
the Performing Arts, being made in 
February, 1963, soon after the organ 
was completed by the Aeolian-Skinner 
company. The works played by Virgil 
Fox are the Bach C minor Passacaglia 
and Fugue, “Dieu Parmi Nous” from 
La Nativite Du Seigneur by Olivier 
Messiaen, and Cesar Franck’s paradig- 
matically romanticist Grande Piece Sym- 
phonique. The performance of the last- 
named work remains to my mind the 
most definitive yet released, and for this 
alone the disc can be warmly commend¬ 
ed. 

The recording is from a 35mM mag¬ 
netic film master, and is of excellent 
quality. All in all, a very worthwhile 
economy re-release. (J.R.). 

MUSIC TO TURN YOU ON. Pete 
Fountain. Coral (Festival) stereo SCL- 
932,488. Available in mono. 

Here is a thoroughly enjoyable disc 
of music for dancing played in a variety 
of styles, including beat, swing and trad 
jazz. The fluent clarinet playing of Pe.te 
Fountain is outstanding in all tracks, 
while the polished playing of the un¬ 
named supporting band makes a major 
contribution to the success of the al¬ 
bum. Tracks are: Thoroughly Modern 
Millie — The Eyes of Love — Music 
to Turn You On — This is My Song — 
Casino Royale — Luzianne — Tiger Rag 

— Somethin’ Stupid — Music to Watch 
Girls By — Jimmy — Bourbon Street 
Parade. Technically, the disc iis of ex¬ 
cellent standard. (H.A.T.) 

PADUA SINGS. The Paduan College 
Choir. H.M.V. (E.M.I.) stereo OCSD 
7664. Available in mono. 

The Paduan College was established 
in the Brisbane suburb of Kedron in 
1956, by the Franciscan Friars, and has 
since established a solid tradition of 
successes in the Brisbane and Queens¬ 
land eisteddfodau. The singing in this 
selection is of a high order for young¬ 
sters, and the program has been selected 
to exercise as wide an appeal as possible^ 
Climb Every Mountain — Das Wandern 

— Gone the Rainbow — Ave Verum — 
Tritsch Tratsch Polka — Jamaica Fare¬ 
well —. Veni Jesu — Gaudeamus Igitur 

— Voices of Spring — All in the April 
Evening — Panis Angelicus — I Could 
Have Danced AH Night-—Three Ravens 

— Will O’ the Wisp — Ave Maria. 
The sound quality is not as good as it 
might be. (H.A.T.) 

NEVER ON SUNDAY. The music 
from the sound track of the film, fea¬ 
turing vocal version of the title song by 
Melina Mercouri. Universal Record Club 
stereo U-835. 

The lively bouzakia playing which 
served as the sole source of music for 
the film “Never on Sunday” makes very 
pleasant and interesting listening div¬ 
orced from its film context, as all the 
pieces are self sufficient as musical 



NOW ... A PRECISION TONE ARM 
FOR ONLY" $19! 

The Nikka-Lustre tone arm Model C.P.3 is a 
beautifully engineered instrument which will 
track down to % gram with suitable cart¬ 
ridges. An open-front head shell accepts 
all standard V 2 in. mounting cartridges — 
and the arm takes Ortofon and SME shells 
without modification. Miniature ball races are 
used throughout — an outrigger bias adjust¬ 
ment sets stylus pressure. A tailored lifting/ 
lowering device ’ is now available for this 
arm ($7.50). See the review in “Electronics 
Australia", p. 123, October, 

1966. Write for copies. Encel 
price including Sales Tax 

LOWTHER LOUDSPEAKERS 
FROM ENCEL ELECTRONICS! 

The well-known Lowther Model PM6 (17,500 
lines) is now available on immediate delivery. 
Write for EMQ’s or call for your personal 
quotation. Cabinet drawings available on re¬ 
quest. 


$19.00 



CONNOISSEUR CRAFTSMAN III TURNTABLE 

Perfection in a precision 3-speed transcrip¬ 
tion turntable is the only way to describe 
the Craftsman III. Fitted with a 12 in. non- 
ferrous lathe-turned turntable and a hystere¬ 
sis synchronous motor . . . and a built-in 
illuminated stroboscope. Speed variation of 
8% may be made. See the review in 
“Gramophone" and “Hi-Fi News” or write 
for your own personal 
copy. Encel price (inc. Sales EjQ 



CONNOISSEUR CRAFTSMAN II TURNTABLE 

Very popular overseas, the Craftsman Ml 
features two fixed speeds and a full 12 in. 
lathe-turned non-ferrous turntable. This pre¬ 
cision instrument employs an hysteresis syn¬ 
chronous motor which is dynamically balanced 

— wow is 0.15%, flutter 0.1% and rumble 

— 50 dB at RIAA characteristics when 
referred to 7 cm/sec. at 1 

kHz. Encel price (inc. Sales $49.00 


Tax) . 




CONNOISSEUR CLASSIC TURNTABLE 

Incorporating two slow speed synchronous 
motors, the Classic features a lathe turned 
aluminium turntable. Speeds are 45 and 33V3 
r.p.m. Spindles are high quality carbon steel, 
mirror finished — and soft rubber wheels 
disengage when not in use. 

Ask for copies of reviews. <£QQ Cfi 
Encel price (inc. Sales Tax) s>OOaDU 

Eff S H l 


ELECTRONICS 
(STEREO)PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2 SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

‘Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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NEW All TRANSISTOR STEREO AMPLIFIER 
ULTIMA TE IN DESIGN-LONG DEPENDABILITY 


MODE 
C 2 0 0 



POWER OUTPUT: 12 watts per channel R.M.S. <24 watts total). 

FREQUENCY RESPONSE: From 20 cycles to 20.000 cycles plus/minus ldb. 
HARMONIC DISTORTION: Less than 1 per cent. 

HUM AND NOISE: Aux. 70db Mag. 50db. 

INPUT SENSITIVITY: Mag. 3mv. tape head 3mv., Aux. 150mv, Tuner ISOmv. 
EQUALIZER: Mag. RIAA. Tape hd. NARTB. 

TONE CONTROL: Bass 50c/s plus/minus 12db. Treble lOkc/s plus/minus 12db. 
LOUDNESS CONTROL: 50c/s plus 12db. 

RUMBLE FILTER: 50c/s minus 8db. 

DIMENSIONS: 13 3/8in wide. 4 l/8in high by lOin deep. 


$98.00 

Freight Extra 


PROVISION FOR STEREO HEADPHONES WITH SPEAKER-HEADPHONE SWITCH. MOUNTED IN OILED WALNUT TIMBER CABINET 
Tbe above C200 amplifier supplied with the new Garrard 60 MK II changer with cue control and fitted with Sonatone 9TA ceramic cartridge 
and diamond stylus and two Magnavox 8WR or 10WR high fidelity dual cone speakers. 


$165.00 Freight extra. 


HI-FI STEREO EQUIPMENT BY CLASSIC 

Based on the R. & H. Playmasfer 118 and 101 Amplifiers with these added features: 


• Loudness control giving bass boost at low volume. 

• Scratch Filter. 

• Provision for tape recorder with separate record-play switch. 


• Calibrated dial available for all (States showing main stations in 
larger type. 

• Fully guaranteed. 


SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt high gain tuner with a frequency coverage of 530 to 1.600 K.C. • EM84 tuning indicator riving accurate tuning with case. • Two 
channel tone control stage with separate bass and treble controls. • Input facilities with switching for pick-up and stereo or mono tape recorder 
for record of play back. • Chassis is plated and mounted in attractive and durable metal case finished in grey with control panel in black and 
silver with matching knobs. • Valves used :—4 6GW8. 12AX7 or 12AU7. 6AN7. 6N8, EM84 and 2 210 diodes. Dimensions l5Vi” X 5«/4 M x II”. 


118 UNIT WITH TUNER 

• Output 8 watts per channel <16 watts). 

• Incorporating Ferguson type O.P. 412 grain oriented output trans¬ 
formers giving a frequency response or 20 to 30,000 cycles. 

$115.50 (£57/15/). 

118 AMPLIFIER WITH GARRARD CHANGER. 

AND HI-FI SPEAKERS 

Type 50 MK II changer fitted with 9TA Sonatone ceramic cartridge and 
diamond stylus and two Magnavox 8WR or Rola 8CM. 8in Hi-Fi 
speakers. 


$160.00 (£80/-/-). 


FREIGHT EXTRA. 


101 UNIT WITH TUNER, 

• Output 11 watts per channel (22 watts). 

• Incorporating Ferguson type O.P. 447 grain oriented output trans¬ 
formers giving a frequency response of 20 to 30,000 cycles. 

$119.50 (£59/15/-). 

101 AMPLIFIER WITH GARRARD CHANGER. 

AND HI-FI SPEAKERS 

Type 60 MK II changer fitted with Sonatone 9TA ceramic cartridge and 
diamond stylus and two Rola 12PX 12in speakers or two Philips 9710 
dual cone Hi-Fi 8in speakers. 


$190.00 (£95/-/-). 


NEW AMPLIFIERS AND TUNERS BASED ON THE 
PLAYMASTER 106 AND 107 


107 AMPLIFIER AND 
TUNE* 
$79.50 

FREIGHT EXTRA 


197 AMPLIFIER 

• Output 5 watts per 
channel (10 watts). 
Ferguson output trans¬ 
formers with a re¬ 
sponse of 30 to 20,000 
cycles. 

• Valves used: 

6AN7. 6N8, 2— 

12AT7. 2 —6BQ5, and 
6CA4 rectifier. 



ICOOl© 9 C5JU 


SPECIFICATIONS COMMON TO BOTH UNITS 
• Inbuilt hlgh-galn tuner with a frequency coverage of 530 to 1.600KC. 


• Two-channel tone control stage with separate bass and treble controls. 

• Switching facilities for pick-up and stereo or mono tape recorder for record or play-back. 

• Loudness control giving bass boost at low volume. 

• Chassis plated and mounted in attractive metal case finished in grey with control 

S anel in silver and black with matching knobs and twitches, 
dimensions: 13V6in x 5Win x 11 in. 

• Fully guaranteed. 

THt ABOVE AMPLIFIERS SUPPLIED WITH THE NEW GARRARD 1.000 CHANGER WITH RONETTE CARTRIDGE AND 

TWO MAGNAVOX 8WR OR ROLA 8CMX HI-FI SPEAKERS 


106 AMPLIFIER AND 
TUNEIt 
$104.00 

FREIGHT EXTRA 


IN AMPLIFIER 

• Output t wattg per 
channel <16 watts). Fer¬ 
guson grain oriented out¬ 
put transformers with a 
response of S!0 to 30.000 
cycles. 

• EM84 tuning indicator 

• Valves used 6AN7 ONI, 

12AU7 or 12AX7. 4 — 

60W8 and 2 — 0A210 
rectifiers. 


107—$116.75 


FREIGHT EXTRA 


106—$141.25 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, H.S.W. PHONE 71-2145 
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items. However, if you are a Melina 1960s for most of the time, because the 
Mercouri fan, you are likely to be dis- choral and orchestral arrangements are 
appointed to find that she contributes in contemporary style. If you like the 
only one track, wiith her inimitable ver- songs of the twenties, this could be 
sion of the title song, “Never on Sun- worth a hearing, as the whole thing is 
day.” The instrumental tracks have good very competently done, and the sound 
clean sound, but the vocal has the pecu- quality is first class. The tunes are: The 
lear sound track quality — rather dose Varsity Drag — My Blue Heaven — 
and breat'hy. (H.A.T.) Baby Face — Ain’t She Sweet — Mar- 

THr AXJTW gie ~ Yes ’ Sir ’ Thats My Baby ~ 

THE BEST OF ANDY GRIFFITH. Sweet Georgia Brown — Black Bottom 

A of hk greatest comedy hits. __ Doodle Doo Doo — Five Foot Two, 

Mono, Capitol/EMI T-2707. Eyes of B , lue _ Somebody Stole My 

Andy Griffith’s stock in trade is a Gal — I’m Looking Over a Four Leaf 
broad southern drawl, an easy manner Clover. (H.A.T.) 

and an ability to describe anything from __ 

a football match to the affair of An- EDDIE CANTOR Sings Ida, Sweet 
thony and Cleopatra in terms that keeps ^PP* e Cider and his other hits. With 
his audience suitably amused, apparent- ^ enr i Reue and his Orchestra and the 
ly, at times, with obscure double en- Bi| l Thompson Singers. Stereo, RCA 
tendres. If you like his style, you’ll cer- Camden CAS-870. Also in mono, 
tainly enjoy this presentation. The rout- The notes give no hint as to bow or 
ines include: What It Was, Was Foot- when these tracks were made but the 
ball — The Discovery of America — excellent quality of the recording, and 
The Preacher and the Bear 
and Juliet — Pool Table 



Graeme 
5* Bell 
Says . . . 


Romeo the fact that it is in genuine stereo, 
To the dates it towards the end of Eddie Can- 
Lovely Juanita Beasley — Opera Car- tor’s life in 1964. The voice is well 

men — Don’t Look Back. (W.N.W.) preserved and this performance of his 

_ _ , familiar hits will probably stir the mem- 

THOROUGHLY MODERN MANN, ories of those who knew a younger Can- 
The Johnny Mann Singers. Liberty (Fes- tor. Others will more likely wonder what 
tival) stereo SLYL-932,495. Available all the fuss was about: Ida, Sweet As 
in mono. Apple Cider — Margie — If You Knew 

Readers will have no difficulty in Susie — Ma — Yes Sir, That’s My 
equating the term “Thoroughly Modern’’ Baby — Waiting For the Robert E. Lee 
in the title to the thoroughly old- — How Ya Gonna Keep ’Em Down on 
fashioned tunes of the twenties, such be- the Farm — Ballin’ The Jack — Baby 
ing the current fashion. However, des- Face — Josephine, Please No Lean 

pite the nature of the material, the On the Bell—Ain’t She Sweet. Strict- 

Johnny Mann Singers sound thoroughly ly for the over fifties. (W.N.W.) 

miiiiiiiiiiiiiitntiiiitiitiitimmiiiiiiimiiiiiiiiiiiiiiiiiiitimiiiiiiiiiiimiiiittiii 

musical, and was recorded only a year 
ago. This is the current All-Stars per¬ 
sonnel which has yet to be heard in 
Australia—Buster Bailey, clarinet; Tyree 
Glenn, trombone; Marty Napoleon, 
piano; Buddy Catlett, bass; and Danny 
Barcelona, drums, plus an augmented 
studio orchestra. 

This is a travesty of the excellent per¬ 
formances on the other nine tracks, and 
the album would have been that much 
better had the All-Stars recorded their 
own swinging version without violins 
and cellos dominating the scene. 

★ ★ ★ 

THAT MIDNIGHT TOUCH — Bobby 
Hackett with Strings. Project 3 
Total Sound, stereo SPJL-932,320. 

Interest: Sweetly warm trumpet. 
Performance: Tasteful. 

Quality: Perfection. 

Stereo: Enhancing. 

Here’s yet another Bobby Hackett 
with strings, rather similar to the E.M.I. 
album reviewed recently entitled “Ren¬ 
dezvous.” On this album, released in 
Australia by Festival, we have a dash 
of Latin rhythm and an appealing tune 
called “Emily.” Some old favourites such 
as “My Foolish Heart,” “Laura” and 
‘The Touch Of Your Lips” are included, 
and Hackett excels as usual by creating 
a mood. 

Although a great admirer of Hackett 
from way back, I nevertheless feel that 
12 tracks of the one mood and practi¬ 
cally the one tempo add up to too much 
of the same thing. 

Project 3 Total Sound recordings are 
made on 35mM magnetic tape. They are 
distortion free, and on this particular 
album Hackett is presented with such a 
natural sound that he almost steps out 
of the machine into your room. n 


LOUIS ARMSTRONG'S GREATEST 

HITS. C.B.S. stereo SBP 233414. 

Interest: Louis. 

Performance: Magnificent. 

Quality: Clean. 

Stereo: Electronically re-channelled. 

Ten great tracks by the Louis Arm¬ 
strong All-Stars with eight vocals—<all 
by Louis—are included in this selection. 
There is a new version of “Mack The 
Knife” with that exciting type of two- 
beat rhythm, “Back O’ Town Blues,” 
“Black and Blue” and “Ain’t Misbehav¬ 
in’ ” with typically exciting trombone 
from Trummy Young. 

The best tracks are from concerts, 
which recapture that live warmth Louis 
exudes when playing up there on a stage 
revelling in the thunderous acclamation. 
“Struttin’ With Some Barbecue” and 
“Basin Street” are from a Chicago con¬ 
cert in 1956, “West End Blues” and 
“All Of Me” from Milan in 1955 and 
“Sleepytime Down South” from Amster¬ 
dam in the same year. All of these 
live tracks include Trummy Young, 
ArveLl Shaw, Barrett Deems, and the 
now late Billy Kyle and Ed Hall. 

One recent recording is added to the 
above list—“Cabaret” from the new 


BSR — UA70 AUTOMATIC/MANUAL 
TURNTABLE 

Read the review in the August issue of 
“Electronics Australia" and then ask Encel 
Electronics for a price . . . with the B.S.R. 
Cl ceramic cartridge or the magnetic cart¬ 
ridge you prefer. 


INTERCOMMUNICATION SYSTEMS 

Look at the prices of these fully transistorised 
intercommunication systems! Gem—2 way 
(for outdoor use) $9.50. Gem—2 way for 
indoor use $11.50. Fountain 4 station—$27.10. 
Fountain 7 station—$44. All prices include 
Sales Tax. 


y 


SAVE YOUR RECORDS . . . USE THE 
UNIVERSAL NIKKA-LUSTRE TONE ARM LIFT! 

This beautifully finished and functional univer¬ 
sal tone arm lift will fit all tone arms . . . 
the lowering action is pneumatically damp¬ 
ened and extremely smooth. Risk 
of record damage may now be rrf\ 
eliminated 1 Including Sales Tax s>OaDU 


^ ADC CARTRIDGES 

The complete range of ADC cartridges is 
available, including the remarkable ADC 
10/E II. Write for an EMQ or call for 
prices. Encel value is terrific! 


SONY AND NATIONAL TAPE RECORDERS 

If you’re buying a tape recorder be sure to 
get an Encel price before you commit your¬ 
self elsewhere. Save yourself time, worry 
and cold, hard cash. 


CROWN BATTERY/AC TAPE RECORDERS 

Write or call now for an EMQ on Crown 
recorders. The price will surprise . . . and 
save! 



HIGH FIDELITY STEREO PHONES COST 
LESS AT ENCEL ELECTRONICS! 

Several wide range stereo headsets are now 
available including the new model Sonics 
HS-304. This headset is very comfortable 
and response is extremely good over the 
complete sound spectrum. Price is $12.50; a 
bargain basement cost for a headset of this 
calibre. From Sweden comes the Pearl 
’phones . . . made by P.M.L.. These ’phones 
are particularly sensitive and are high imped¬ 
ance (400 ohms). Fitted with ear muffs for 
long periods of fatigue-free listening. Pearl 
price $19.50. Sonics HS-304 (Illustrated) 
$12.50 including Sales Tax. 


CASSETTE RECORDERS 

If you’re looking for a cassette type recorder, 
write or call at your nearest Encel Stereo 
Centre for an EMQ. We are not at liberty to 
reveal the current cash prices for popular 
cassette recorders through advertising. 


DUAL 1019 SLASHED TO $89.50! 

Opportunity knocks twice . . . this popular 
turntable/tone arm combination is normally 
priced at $139. Mail orders care-packed and 
freighted anywhere. Encel 
price is now only (inc. Sales 
Tax ...... ...... . ...... 


E 


$89.50 




ELECTRONICS 
(STEREO) RTY. LTD. 

Head Office; 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: ciound Moor. ?sm nu.idmn 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

'Wholesalers ’Trade ins accepted 

Australia’s Greatest Hi-Fi Centre 
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Let The World University Of Postal Education 

TRAIN YOU FOR A KEY JOB 



England 


Israel 


Hongkong 


South Africa 


Singapore 
, Bangkok 


Australia 


New Zealand 


British West Indies 


BRANCHES 
THROUGHOUT 
THE WORLD 


TODAY there are wonderful Opportunities for the 
forward-looking man and woman. However, the best 
jobs go to those who have the foresight to prepare 
themselves by proper Training. 

British Institutes have already trained some 300,000 


men and women who have reached the top of the ladder. 
Therefore, it is up to YOU to make something of 
yourself. Don't delay, act NOW. Remember that an 
enquiry places you under no obligation but could be 
the turning point in YOUR career. 

CHECK 
THESE 
FEATURES: 

• Modern streamlined 
methods ... you learn 
the fast way and make 
rapid progress. 

• Courses based on 
STANDARD TEXT¬ 
BOOKS . . . Lessons 
and Model Answers 
written and planned 
by experts. 

• We provide all 
necessary text-books 
which remain your own 
property. 

• Moderate fees pay¬ 
able by small monthly 
sums. Written guaran¬ 
tee. 

• Courses can be 
"tailored" to individual 
requirements. 


OVER 500 COURSES 


Courses offered by British Institutes include:— 


TECHNICAL 

Aero Engines 
Aeronautical Eng. 

Air Conditioning 
Arch. Drwg. & Design 
Automation 
Auto Elec. Equipment 
Automobile Eng. 
Automobile Repairs 
Building (General) 
Carpentry & Joinery 
Chemical Engineering 
Civil Engineering 
Computers 
Die & Press Tools 
Diesel Engines 


Draughtsmanship 
Electrical Engineering 
Elec. Installations 
Elec. Measurements 
Electrical Power 
Electricity Supply 
Electronics 
Foundry Practice 
Garage Management 
Gas Turbines 
Geology 
Hydraulics 
Illuminating Eng. 
Industrial Chemistry 
Jig & Tool Design 
Mach. Drwg. & Design 
Maintenance Eng. 


Management 
Marine Engineering 
Mechanical Eng. 
Metallurgy 

Municipal Engineering 
Naval Architecture 
Painting & Decorating 
Patternmaking 
PetroleumTechnology 
Plastics 

Production Eng. 

Radar Technology 
Radio Engineering 
Radio Servicing 
Refrigeration 
Reinforced Concrete 
Road Engineering 


Rubber Technology 
Sanitary Engineering 
Surveying 

Telecommunications 
Television 
Television Servicing 
Timber Technology 
Tracing 

Welding Technology 

COMMERCIAL 

Accounting 
Advertising 
Auditing 
Book-keeping 
Business M'gement 


Commercial Art 
Commercial Law 
Company Law 
Costing 
Economics 
Fiction Writing 
Journalism 
Secretaryship 
Selling 

GENERAL 

English 

European Languages 
Mathematics 
Shorthand 
Typewriting 


And many other Subjects, 


Details of Engineering and Commercial Exams., Certs, of Competency, Matriculation, etc; 



BRITISH INSTITUTE OF CAREERS 

College House. 113 Pacific Highway. North Sydney, 2060 

I am interested in. 

Please send me the appropriate Career-Book. 


NAME (PLEASE PRINT) 


ADDRESS 


Occupation 


POST COUPON NOW! 


BRITISH 

INSTITUTE 

OF 

CAREERS 


In association with 
British Institute of 
Engineering Technology 


THE B.I.C. GROUP LEADS THE WORLD IN POSTAL TRAINING 


SECURE ONE OF THESE BOOKS 
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EMPIRE 999VE PICKUP CARTRIDGE 

Following our review, in the August, 1967, issue, of the 
Empire 888SE magnetic cartridge, Messrs. Recorded Music 
have submitted the most recent addition to the Empire line, 
the 999VE cartridge, as pictured. 


separation between channels doubtless 
assumes ideal playing conditions, whereas 
our own tests were done with more like 
the average equipment which would be found 
in a domestic hi-fi listening room. Even so, 
we had no difficulty in observing better 
than 20dB separation over the entire 
lower and middle range. The separation 
gradually diminished above 5KHz to about 
lOdB at lOKHz and 6dB in the region of 
system resonance. 

The nominal output from the cartridge 
is 5mV, compared with 9mV from the 
888SE and the difference was apparent on 
test. While the 999VE is certainly not the 
lowest-output type among the magnetics, 
it does call for an amplifier with plenty 
of gain. Fortunately, sensitivity to external 
hum fields is very low and the user should 
not have to face any problems in this 
respect. 

At this point in our tests, it would have 
been rather difficult to justify the maker’s 
adjectives “super” and “professional” — 
and the added cost — compared with the 
earlier 888SE. 


In terms of appearance and construction, 
it is quite similar to the earlier cartridges 
but is distinguished by a purple “nose” 
moulding, which supports the stylus assem¬ 
bly. This assembly, by the way, can be 
withdrawn using finger-tios only, so that 
the unit oan be removed for inspection and 
replaced as necessary without difficulty. 

The remainder of the shell is metallic, 
in a gold coloured finish, with a mounting 
bracket which allows it to attach readily 
to head-shells intended for mounting screws 
on half-inch centres. The head, in fact, is 
supplied with alternative spacing bushes and 
screws for the purpose. 

In reviewing the earlier 888SE cart¬ 
ridge, we mentioned the range of Empire 
cartridges, which has been available, the 
choice of spherical and elliptical styli, and 
the implications of the various diameters. 
We expressed the opinion that the 0.7 x 
0.3mil stylus fitted to the 888SE was a 
good compromise, since it offered the 
potential advantage of an elliptical stylus 
while minimising the accentuated wear 
problems which could attend the use of 
a still smaller shoulder radius. 

However, in the new 999VE cartridge, 
which is currently “top of the line” for 
the Empire organisation, the stylus dimen¬ 
sions have been set at 0.7 for the major 
radius and 0.2 for the minor radius. Accord¬ 
ing to a recent listing, the same figure— 
0.2 mil—is currently used in a cartridge 
from Euphonies, three cartridges from the 
Shure range and one from Sony. 

To fit a cartridge randomly with a stylus 
having this very small shoulder radius would 
be to ask for trouble in the form of 
accelerated wear, since the thrust per unit 
area would be enormous with the usual 
orders of playing weight (or tracking force). 
Significantly, for mo9t cartridges fitted with 
such styli, the tracking force ratings con¬ 
centrate in the range 0.7gm to 1.5gm. 

For a stylus to track grooves accurately 
with this order of tracking force, the 
stylus system must itself exhibit very low 
effective mass and very high compliance. 
In addition, the pickup arm must be not¬ 
ably free from frictional drag. It must also 
reflect the lowest possible inertia, otherwise 
it will not be able to change its position 
readily in either plane to follow possible 
undulations or eccentricities in practical 
pressings. 

It follows, therefore, that cartridges in 
the general class under discussion can only 
be used successfully with arms—and turn¬ 
tables—engineeered to very high standards. 


Manufacturer’s specifications for the 
999VE are as follows: 


Frequency response 
Output voltage 
Channel separation 
Compliance 
Tracking force 


6-35,000Hz 

5mV 

30dB 

30 ucM/dyne 
.5 to 1.5gm 



Terminating imped. 47,000 ohms. 
Stylus. .2 to .7mil hand- 

polished diamond 

Additional published information gives 
the effective tip mass as 0.5 milligram. 

In our initial tests, the 999VE behaved 
very similarly to the 888SE, as might have 
been expected from their close “family” 
relationship. For the 888SE we quoted a 
frequency response of between plus 0.5 and 
minus 1.7dB between 40 and 10,000Hz and 
this description would aptly fit the 999VE. 

As before, also, there was evidence of a 
system resonance producing a rise in the 
region 12 to 16KHz which, for most adults, 
is at or beyond the threshold of audibility. 
Whether the response does, in fact, extend 
to the maker’s claimed figure of 35KHz 
we made no attempt to verify. 

Waveform over most of the range was 
good, though there was some irregularity 
in the 6 to lOKHz region. Waveform, inci¬ 
dentally, appeared to be quite unaffected 
by tracking weight, at least between 0.7 
and 1.5gm. 

The manufacturer’s claim of 30dB 


The real difference became apparent, 
however, when we ran group tracking tests. 
As expected, both cartridges coped easily 
with the -4-2 to -4-8dB 400Hz tracks on the 
Vanguard test disc VSD-100. But, in our 
review of the 888SE we had said: “a couple 
of the more fiendish lateral tracks on CBS 
STR-110 proved too much for it at normal 
playing weights.” 

By contrast, at 1.5gm, the 999VE played 
all tracks quite cleanly, extending as they 
do to 300Hz at -4-18dB lateral and -f-12dB 
vertical. In fact, it continued to play tracks 
first at lgm then at 0.7gm, the only dis¬ 
turbance being due to the increasing effects 
of arm inertia, made apparent by a slight 
eccentricity in the test pressing. 

In short, the tracking ability of the 999VE 
was sufficient to cope with the most severe 
of the available test tracks and, at 0.7gm, 
excelled that of the earlier model at twice 
the playing weight. It is in this vital area 
that it really shines! 

As might have been expected, its per¬ 
formance on musical passages left little to 
be desired, with very clean, very smooth 
sound, and plenty of channel separation. 

At the recommended maximum tracking 
force of 1.5gm it should cope with all 
likely amplitudes, with something to spare 
by way of tolerance to less than optimum 
playing conditions. With a good arm and 
motor and non-warped discs there should 
be no problem about using it at lgm or 
less with a very worthwhile diminution in 
stylus wear. 

The 999VE cartridge was submitted for 
review by Messrs Recorded Music, 23 Col¬ 
lins Street, Melbourne, Vic., 3000. (W.N.W.) 





# Binoculars 


EXPLORATION UNLIMITED 


11a Clarke Street, 
Crows Nest, 

Sydney 
43.4360 


BIS PRICE SAVINGS 
Optical Specialists 
Direct Importers 
Manufacturers 


FREE catalogue. 

9 Telescopei 
astronomical 
terrestial' 


9 Microscopes 
9 Optical accessories 
9 Build-it-yourself kitri 
® Books, charts, atlase 


AMATEUR 
ASTRONOMERS 
SUPPLY CO. 


ORDER NOW 
FOR XMAS 
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RADIO HOUSE PTY. LTD. 

306 308 PITT ST., 6 ROYAL ARCADE AND 760 GEORGE ST., SYDNEY 


LIMITED STOCK ONLY 
Modal RH-10 


RANGES: 

DC Voltages: 0-10-50-500-1,000V 

DC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 

Resistance: 0-10K-lMeg: 60 ohms, 
6K. ohms at centre scale. 

Capacitance: 25uuF to luF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
ranges. 

Output: 0-1,00 V In four ranges. 

Size: 5in x 3iin x l$in. 

Weight: 13oz approx. 

Price $10.75 

Postage 50c to $1 extra. 


TRANSISTOR HEARING AID 

“APOLLO” Model 300. 3 Transistors. 
This Hearing Aid is an ultra-modern 
unit. It incorporates the following 
outstanding features: 

Ample power and clear tone. 

Compact—2in x liin. 

Precision printed circuit design. 
Magnetic earphone. 

Separate Tone and Volume Controls. 
Torch Cell—UM5 Battery. 

Complete with leather case. 

NEW MINIATURE MODEL $39.00 
Replacement Battery only 12c. 
Postage 50c extra. 


SPECIAL 

PURCHASE 

$•» of thro 
posted $3.75 


n| 


CHROME VAN 

German screwdriver and 
pocket tester. 

1. 6-12 volt model auto 
test. 

2. Sparkplug tester. 

3. 110-380 volt mains tester. 

$1.25 each 


MULTIMETER TESTERS 


Uf -50 

Modem Design. 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.e. Multiplier# and Shunts used. 

Printed circuit. 

Clear Scale, nigged moulded 
case. 

SPECIFICATIONS 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30.000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA. 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
351C, 350K. at mid-scale). 

Decibels: minus 20 to plus 57 
dB (0 dB equals 1 mw. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pr. heavy test leads. 


Price $31 

with leather ntt, $38.00. 
Portage 90c to M extra. 

Bettetiee: I (1.5V), t (13V). 
Site: S 5-16" * 6 316” a 21" 
Weight: 1.41b approx. 


MODEL ITI-2 MULTIMETER 

SPECIFICATIONS: 

DC Voltage: 5-25, 50, 
250, 500 and 2.5K 
(20,000 ohms per 
volt). 

AC Voltage: 10, 50, 
100, 500, 1,000 Volts. 
DC Current: 0-50 uA, 
0-2.5 MA, 0-250 MA. 
Resistance: 0-6K, 0-6M 
(300 ohms and 30K. 
at centre scale). 
Capacitance: 10 uuF to 
.001 uF to .1 uF. 
Decibels: Minus 20 to 
plus 22 DB. 

Price $11.75 
Posted $12.25 


New Home or Office telephones complete 
with internal batteries. $9.75 for two units 
and 50 feet connecting wire. Postage 75c. 


Actual Size 

"KY U1T $3.93 

Fret. One spare mercury 
cell. 

With fob keyring, attrac¬ 
tive gold finish case. 
Simply squeeze. Illumin¬ 
ates car and house locks, 
etc. 

$4.00 Potted anywhere 


Model RH‘5 


a High Kiuitlvlty-20.000 
Ohma/V DC. 10.- 
000 Ohmt/V AC. 
a 3la Meter. 

• Handy pocfcetable 
•tae. 

SPECIFICATIONS 
DC Voltaic*: 0-10-30- 
250-500-1000 V <20.- 
000 Ohnn/V). 

AC Voltage*: 0-10-13- 
250-500-1000 V <10.- 
000 Ohm*/V). 

DC Current: 0-50uA, 0* 
5-50-500raA. 

Refinance: 0-10JC. 0- 

100K. 0-lMcf. o-io 
Meg. 

(62 Ohm*. 620 Ohm*. 
6.2K, 62K at centre 
•eale). 

Capacitance: O.OOOluF. 

0.005UF. 0.05uF-luF. 

Decibel*: mtnua 20db to 
plus 36db in 2 range*. 
Dlmendoii*: (3 Vila H 

3vain s IHln). 

Weitht: 13ox approx. 


Price $18 

Porttg* 50c to *1 extra. 

Complete with Internal battery* 
testing leads with prod*. 


any number can be connected together. 
Latest Stand type with Call Button on 
each unit. 

Ideal for office or home installation. 


TRANSISTOR POWERED 
TtLEPHOME 


$ 12.00 

euch 
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PHILIPS SOLID-STATE TV TUNER 

Philips Electrical Pty. Ltd. have submitted a sample of 
their latest TV Tuner, which is fully transistorised. While 
we have not been able, in the time available, to submit this 
to a practical test, the specifications issued with it indicate 
that it has a high order of performance and should be just 
as popular as previous Philips tuners. 


The new tuner, designated type NT3017, 
is mechanically interchangeable with the 
previous valve model, type NT3016. It is 
fitted with the Memomatic fine tuning sys¬ 
tem, whereby the fine tuning control is 
pushed in to engage the mechanism, which 
then “remembers” the setting selected for 
that channel by means of a nylon cam. 
As each channel is selected the cam oper¬ 
ates a plunger type capacitor through a 
simple lever mechanism. The coils are of 
printed wiring construction. 

The tuner employs four transistors; a 
BF200 RF amplifier, two BF115 in a 
cascode mixer configuration, and a BF115 
oscillator. Supply requirements are 12V 
(positive) at 5.5mA approx.). 

The oscillator employs NTC capacitors 
to minimise and control temperature drift, 
which is designed to be away from the 
sound bar condition with rising temperature. 
Maximum permissible drift is given as 
5Q0KHz at 30 degrees C above ambient, 
measured over a period of 30 minutes. 
Maximum drift with voltage variation is 
given as less than 150KHz for plus or 
minus lOpc. 

Other specifications are—Gain: equal to 
or better than 36.5dB for all channels. 
Noise: equal to or less than 6dB to channel 
5a, 5.5dB channels 6 to 11. Image ratio: 



73 to 88dB (or better) over the band. RF 
response peak to valley ratio: 3.5dB over 
the band. RF bandwidth (3dB points): from 
9.5MHz (low end) to 12.5MHz (high end). 

The tuner was developed in Australia by 
Messrs B. H. Sheehan and H. Kamp of the 
Apparatus Components Laboratory, Philips 
Hendon Works, South Australia. They 
were assisted by Mr W. Luyten of the 
TV Apparatus Laboratory. N.V. Philips 
Gloeilampenfabrieken, Eindhoven. 


DE-SOLDERING TOOLS FROM ANTEX 


An Antex De-Soldering Tool, mentioned 
briefly in the November issue, has been 
submitted for test by the Australian agents, 
Technical and Scientific Equipment Co. 

These tools are designed to remove solder 
from component connections and are par¬ 
ticularly useful with components held by 
several joints, such as IF transformers. A 
number of manufacturers have made tools 
which remove solder by suction after being 
melted by a heated bit. However, the 
suction also removes flux residues and dirt 
particles which might block the tool. 



The Antex de-soldering tools work on 
compressed air, and suction is created in 
the bit of the tool by the Venturi prin¬ 
ciple. The tool continuously cleans itself by 
a high pressure air flow, the solder and 
other particles being blown into a stainless 
steel catcher. This is fitted with a hinged 


cover to prevent particles from falling on 
to a circuit board or sub-assembly. 

The compressed air to work the tool 
could be obtained from an air line avail¬ 
able in some installations. For smaller ser¬ 
vicing establishments, a foot pump (such 
as used for motor cars) may be used. One 
was supplied with the tool we received; 
it was found that a single depression of the 
foot lever was sufficient for successful de- 
soldering. However, this method might 
prove rather tiring if used for long periods. 

Two models of Antex de-soldering tools 
are available. The model ESS, tested by us, 
is fitted with a 5/32in bit and is suitable 
for all normal de-soldering applications 
such as work on radio and TV receivers. 
The model GSS, fitted with a 3/32in bit, 
is specially intended for work on miniature 
and micro-circuits, such as sub-assemblies 
for computers. Both models are supplied 
complete with air line, 3-core flex and two 
adaptors (for air line and foot pump). 

The stand, which is an integral part of 
the tool, was found to be rather ineffective, 
and under the combined pulls of the power 
lead and the air line the tool tends to fall 
over. The tool performed most adequately 
under test (with the reservations about the 
foot pump and stand) and should be par¬ 
ticularly useful to servicemen handling 
printed boards. 

An illustrated leaflet giving dimensions 
and describing the different models available 
in the Antex range is available from the 
agents, Technical and Scientific Equipment 
Co., G.P.O. Box 1726P, Melbourne, Vic¬ 
toria, 3001. 



Why specify 
PrecisionWindings' 
printed circuits? 

As Australian industry moves into an 
electronic era new applications for 
printed circuits are developed every day 
... and design engineers expect their 
printed circuit suppliers to be versatile 
and flexible. 

Constant research and scientific evolution 
of production techniques at Precision 
Windings’ plant assures first grade manu¬ 
facture; even relatively small quantities 
can be produced economically. 

PW’s photographic process does have 
many advantages . . . definition is crisp 
and clear, negatives are readily available 
for alterations, quality control during 
manufacture is precise. This is why 
more and more industrial organisations 
specify Precision Windings printed cir¬ 
cuits. 

Delivery is prompt and prices most com¬ 
petitive ... and advanced technical 
advice is yours for the asking. Ask for 
a “no obligation” estimate! 



52 Cambro Road, Clayton, Vic. 


ELECTRONICS Australia , December , 1967 


147 










BATTERY SAVER-A/C ADAPTOR 

Permits A/C Mains operation of Transistors and 
other 6-9V Battery Powered Equipment! 



Size —a compact 3i ins. x 2 \ ins. x 2 ins. 

Gives unlimited operation of Battery operated Transistor 
Equipment from 240V A.C. Mains at a negligible power cost. 

• Ideal for 6 or 9V Transistor Radios, Tape Recorders, 
Transistorised small Amplifiers and Test Equipments. 

• Maximum Voltage limited to 7.5V or 11V at low current to 
protect transistors and capacitors. 

• Filtered to ensure hum-free operation. 

• 6/9V (nominal Voltage) selected by 
external Switch. 

• APPROVED by ELEC. SUPPLY AUTHORITIES. 


SPECIFICATIONS 

Input 220/240V. 50 Hz. 


Output over no load to full load current range 
DC 7-75/11V or DC 5-6/7-75V. 

Ripple Voltage 6V output 1*5% max. 

9V output 0-5% max. 

NOW OBTAINABLE FROM 
YOUR LOCAL A&R STOCKIST! 


PLAYGRAMS 


PORTABLE 
TEST EQUIPMENT 


7&e TtafedtfbUHek 


A&R TRANSFORMERS 

46 Lexton Rd. Box Hill, Vic. — Box Hill P.O. Box 170. Phone $9 0238 


PTY. 

LTD. 



Custom Built 


A phrase that means equip¬ 
ment specially tailored to your 
needs whether it is a console in 
timber or sheetmetal or a 
bracket to hold a component. 


We are specialists in close tolerance work for the communications 
industry in light engineering , sheetmetal 9 timber or plastics , If your 
problem involves one or more of these fields , it will pay you to see us — 
WE COULD HAVE THE ANSWER. 


SCEL PTY. LTD. 


BOX 63 NIDDRIE 
TELEPHONE: 379-7743 
A DIVISION OF SCOPE LABORATORIES 

BULLA ROAD, AIRPORT WEST, VICTORIA 
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DIGITAL FREQUENCY METER 

The Racal Model SA 520 Transistorised Digi¬ 
tal Frequency Meter is now being manufac¬ 
tured in Australia. 


The SA 520 is based on a lOOKHz crystal 
reference and it is intended as a portable 
instrument for use in laboratory and indus¬ 
trial applications on audio and supersonic 
measurements. It may also be used as a 
digital tachometer when used in conjunction 
with the Racal range of shaft-speed trans¬ 
ducers. 

To convey some idea of the capabilities 
of this instrument, here is an 
abridged coverage of its characteristics and 
specifications. 

Frequency Measurement: 

The range covered is from 2Hz to 300- 
KHz in three ranges. The sensitivity between 
10Hz and lOOKHz is 70mV for sine wave, 
with slightly higher figures outside these 
frequencies and for complex wave forms. 
The input impedance is lOOKohms in paral¬ 
lel with 50pF and the maximum AC 
input voltage is 150. The accuracy quoted 
is ±1 count Hh internal crystal stability. 
Period Measurement: 

These measurements may be made over 
a range of 2Hz to 30KHz in three decade 
ranges, with the same sensitivity as quoted 

tiitiiiiMiiiiiiiiiiiniiittiiiimiiiiiiiiiiiiitiiiiiiiiiiiiiiimiiiiiiiiitiiiiiiiiifiiiiiiiiiiiimii 

SOLDERLESS CONNECTIONS 

A new range of solderless and screwless 
plugs and terminals incorporating a simple 
but efficient connection system is available 
from Craftsman Glass Pty. Ltd. 

The “Modena” range of plugs and ter¬ 
minals has a wire-gripping facility com¬ 
prising a spring which exerts pressure on 
a metal bail. It is only necessary to strip 
a wire and insert it into the base of the 
plug (or terminal) and fhe wire twill be 
firmly clamped by the metal ball. Pulling 
on the wire results in increased spring pres¬ 
sure, thus making the contact all the more 
effective. The wire can be released if 
necessary by applying counter pressure on 
the ball with a pointed instrument. 

The makers point out that the largest 
single advantage of the system is the 
amount of time saved, compared with that 
required when using other fixing methods. 
Other advantages claimed are that there 
can be no loosening or loss of screws 
through vibration; loose contacts are elimi¬ 
nated; no soldering irons, screwdrivers, etc., 
required for fixing. 


above. The maximum 
input voltage and the 
input impedance are 
also the same as for 
frequency measure¬ 
ments. 

The four-digit dis¬ 
play is achieved with 
illuminated numbers 
set in vertical or 
“columnar” scales. 

The display is switch¬ 
ed off during the 
sampling period, 
which is repetitive and 
fixed at 1.5 seconds 
on a one - second 
counting period. 

Stability: 

Stability is given as ±2 parts in 10 5 over 
10-30°C ambient temperature, and ±3 parts 
in 10 5 over 0-45 °C. 

Power Requirements: 

Consumption is 17 watts maximum and 
may be obtained from mains of nominal 
voltages of 115 or 240, at 45-60Hz. Alter¬ 
natively the unit may be operated from 
two batteries, each with a nominal voltage 
of 15. 

The dimensions are 7-5/8in x 6iin x 
7Iin, and weight is 7lb. 

Wc have had the opportunity to use 
this instrument during the development of 
an additive frequency meter. The upper 
limit of 300KHz was not an obstacle as 
the upper fundamental frequency which we 
needed to measure was 150KHz. In use, 
we found the unit convenient and pleasant 



digital F RLOuency 


METER f 


to use. The display system is particularly 
effective in that it is easy to read, even 
in strong ambient lighting conditions. 

We did not go out of our way to make 
any absolute checks on the accuracy of 
the instrument, but there were many occa¬ 
sions when cross checks were made which 
involved this instrument and such references 
as the local broadcast stations. At all 
times, close agreements were observed. It 
would appear that the accuracy is well with¬ 
in that quoted in the specification. 

The unit is light and easily portable and 
the finish is in a pleasing maroon with a 
hammertone appearance. 

Further information may be obtained 
on application to Racal Electronics Pty. 
Ltd., 75-77 Chandos Street, St. Leonards. 
N.S.W. The price is quoted at $394 plus 
12i p.c. where applicable. (I.L.P.) 



The range of these devices available in¬ 
cludes banana plugs, terminal blocks and 
connectors. Miniature versions are avail¬ 
able which are particularly suitable for 
compact electronic circuitry and electrically 
operated toys and models. 

The basic range has two main types, suit¬ 
able for 1.5mM maximum diameter of wire 
(rated at 10A) and 0.6mM maximum 
diameter (5A rating). Types 1201 and 1202 
are low current types, suitable for TV 
feeder cable. Special types can be made to 
customers own specifications, where quan¬ 
tities warrant it. 

Inquiries should be addressed to Crafts¬ 
man Glass Pty. Ltd., Box 70, Bexley, 
N.S.W., 2207. 


PHOTOMULTIPLIER TUBES 

HAMAMATSU TV CO. LTD. 

HIGH PERFORMANCE—LOW COST 


PM TUBE 


RESPONSE 


HTV-RI0& 

1,600 to 6,500°A 

Critical Applications 

HTV-RI36 

1,600 to 8,000°A 

Wide range spectral response 

HTV-RI66 

1,600 to 3,200°A 

U.V. Range 

HTV-RI96 

4,000 to I2,000°A 

Vis. and infrared range 

HTV-R2I3 

1,850 to 8,000° A 

U.V. to near IR Range 


OTHER TUBES AVAILABLE R212, 913A, IP21, IP22, IP28 
9 Stage, side-on types, 11 pin base 


FOR FULL DETAILS PLEASE CONTACT 

SOLE AUSTRALIAN AGENTS: 

TECHTRON PTY. LTD. 

Springvale Road, North Springvale, Victoria. 
Phone: 5607133 
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SG —4 Generator 

Frequency Range: 50Kc to 30Mc in 8 bands. All 
on fundamentals, accuracy 
± 1 % 

Modulation: Internal at 400 and l,000cps, depth 
variable from 0 to 60%. External 
modulation is also available. 
Attenuation: Up to 100 dB, in 1 dB step. 
Output Impedance: 75 Q, unbalanced. 

Size & Weight: 400(w) x 260(h) x 290(d)mm, 
16.1 kgs. 


SO—108 

Wide Band Signal Generator 

Frequency Range: 150KC~150MC in 6 bands on 
fundamentals. 80MC ~ 300 
MC on calibrated harmonics. 
Output Level: More than 0.1V rms. 

Accuracy: Within ±1% on all ranges. 
Modulator: Internal at lOOOcps fixed, and exter¬ 
nal mod. possible. 

Audio Output Voltage: 0—4 V. 

Tubes: 12BH7, 6AR5, 5GF. 

Size & Weight: 295(w) x 228(h) x 160(d)mm 
3.7kgs. 


SANWA RADIO MEASUREMENT WORKS H - R 0 WE & 

- BOX 1994 S, 


SV—503 

High Sensitive V.T.V.M. 

Voltage: 0 to 10mV~l,()00V in 11 
ranges. 

AF Level: -60 to 4-62 dBm, in 11 
ranges. 

Accuracy: ±3% on all ranges (at 
1 kcps.) 

Freq. Response: ±ldB at 20cps to 
1 Mcps. 

Vacuum Tubes Used: 6AW8A, 6EJ7 
0A79x4, 3FS1 
Size & Weight: 155 (w) x 240 (h) x 
120(d)mm, 2.7 kgs. 

CO. PTY. LTD. 

G.P.O., MELBOURNE 


NEW IMPROVED 
30 WATT 


12v. All Transistor 
P.A. AMPLIFIER 

No. 598—Complete Kit of parts to 
smallest screw. $58. No. 656 — 
Wired ready to operate. 2 models: (1) 
15 ohms tap. 8 ohms. (2). 500 ohms 
tap., 250. 125 ohms, each $50. Freight 
extra. Size: 6Jn w. x 3ln h. x SUin d. 
Weight 6' 2 lb. 


MAGNETIC STEREO PRE-AMP 

In 5Mv, out 
SOOMv. Bass 
and treble 18 
D.B. No. 

700C. $29. 

Wired ready for 
use. SSI. Post* 
age 30c. 


COILS A IF'. 45S Kc 

Aer, R.F. osc. and IFs . .. $1.70 ea. 

Ferrite Aer ...$2. 

No. 245 Untversal Tape OSC coil, $4. 
Postage 10c. Write for details and priea 



MULLARD 12 TRANSISTOR 

S watt x S watt. 

Distortion »» of 1%. Frequency re* 
sponse 30 cycles to 18Kc. Output IS 
ohm speaker. 

12in Ig. x 7ln d x 4ln h. 

Pre-Ampllfter kit No. 616C $26.00 
2—5w Main Amplifiers No. 

. C . $34.00 

1—5w Power supply No. 681C $16.00 

Steel chassis, plated No. 649 $ 2.SO 

COMPLETE KITS, nuts, acrtws*; 

etc. No. 471C. $78.50 

Wired and tested. No. 471D. extra 
$5.00. Freight eztra. Write for blue* 
print list of parts. 


R.C.S. PRINTED CIRCUITS 

For all R. & M., E.A.. Mullard. Philips and other designs. 
Clearly coded. White letters and numbers, easy assembly and 
service, polished and reslned for easy soldering. With blue 
print parts list. 

SPECIALS: To your drawing under 6ln x 6ln. $4. 

Recent Designs 

Part No. 

675 HI-FI SW. amp. $2.50 

684 Pre*amp. 65.P10. $2.50 

685 Pre*amp. 65-PI 2A 
$2.50 

686 Pre-amp 65.P12B $2.50 
690 Philips 10W. amp $2.50 
695 Electronic Flash. $2.50 


New Printed Circuits 

700 Magnetic pre-amp $3 

703 Mull. 7W. stereo. $3 

704 Pre-amp 67.P2 . $2.50 

707 10W stereo. 67. P3 

$2.50 

708 10W. amp. $7. A3 

$2.50 

709 Pre-amp 07.P5 $2.50 


Write for full list. Immediate despatch. Postage 10c. 





R.C.S. COMPLETE 
DO-IT-YOURSELF KITS 

Peak reception, tow price. No ex¬ 
pensive test equipment. Everything 
fits. 1964 RF Transports 7. Complete 

kit—No. 640 $43.50 

Portable car radio. Identical to 640 
above, plus extra switch and car coll. 

etc. No. 642 . $46.00 

(Write for booklet on 640 and 642.) 


Pottage $(. 


HI-FI BROADCAST TUNER UNIT 
4 TRANSISTORS—HI SENSITIVITY 

R.F.. mixer. I.F., pwr. dectr. stages, adlustable aerial coupling. 
Complete as must., wired and tested with 461 dial, knobs and 
switch pot. No. 474. $31. Complete 
k't of parts for above. No. 474C. 
$30, postage $1.00. 



WHISTLE FILTER 


_ . J.TIR 

for above. No. 128. $4 Post. 10c. 

T 


IMPROVED BATTERY SAVER KIT 

4'/i. i or t volts. Replacet frantittor 
battery power input 240 volts A.C. Maxi¬ 
mum miliiampt 100. Hum-free operation. 
Size 3'/jin I. x 2'/jin w. x P/jin h. No. 
457, $4.50 (post 10c). 



PERSONAL PORTABLES 

Range 30 miles. 200 2 TRANSISTORS 
with short aerial 
and earth. Ear¬ 
piece only, no . 
speaker. Wired ) 
ready to use, No. [ 

4640, $10. 1 

Postage 20e. 

Do-it-yourself kit, » 

No. 444C, $9.00. 

1 TRANSISTOR—1 DIODE 
582 Do-it-yourself kit $5„ post. 10c. 
593 Wired ready to operate, $6, post. 
10c. 



DIAL KITS 

Scat* gold with whit* letters. 
Sixe 6|ln. x 2|in. to match. 

• No.459 300pf gang, $4.00 

• No.46l 200pf gang, $4.00 
Post 20c. 


NEW AUDIO AMPLIFIER 

4 transistor*. 

** or 1 watt. 

Small size: cab¬ 
inet 3" x 2” x 
1" plastic. Suit¬ 
able crystal P./ 
up. Intercom., 
microphone rad¬ 
io. etc. (9 volt) 

Do-it-yourself kit 445, $10 [Pott 10c). 
Wired ready for use, 445D; $11.50. 



U ^ Order by Mall Order, Poitat Note or Money Order (add post.), direct to 

RADIO PTY. LTD.. 651 FOREST ROAD, BEXLEY, N.S.W., 58-3491, 58-5385 


NEW TRANSISTOR PREAMP KITS: 

SIZE 3 x 2 x lln 2 req. for Stereo. 
LOW IMP. input 2 treni. 472C $4.50 

Wired reedy for use, 472D.$1 

HIGH IMP. silicon 2 tran. 480C $4.50 

Wired ready for use. 480D.$• 

HIGH IMP. silicon 3 tran. 4$2C .. $8 
Wired reedy for use. 482D .. .. $9.50 
Postage 10c each. Write for data. 
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VERBAL TIME ANNOUNCER FROM ROLA 


Rola Division of Plessey Components is 
to supply 15 Verbal Time Announcers to 
the Department of Civil Aviation for instal¬ 
lation at principal airports early next year. 
The equipment is the latest in recorded 
voice announcers developed by the company 
and will be used in conjunction with multi¬ 
channel airport recorders. The announce¬ 
ments will be recorded along with all con¬ 
versation between airport officials and air¬ 
craft in flight, thus recording the time of 
any conversation for future reference. 


The Announcers give the time in the 
form of four digits—such as 0915—at reg¬ 
ular intervals, or whenever required. Time 
announcements required at random are 
accurate to the nearest minute. The units, 
designed for standard rack mounting, use 
a ten-channel drum and the recording 
medium is a neoprene band impregnated 
with ferric oxide. The drum is divided into 
four quadrants and each digit is recorded 
four times. For high reliability, the drum 
speed is low and the stationary position ol 
the drum between 
announcements is 
always advanced one 
quadrant. 

Rola has already 
developed a wide 
range of magnetic- 
drum voice announce¬ 
ments units and is 
the exclusive supplier 
of this type of equip- 
men to the Australian 
Post Office. Details of 
the announcers may 
be obtained from 
Rola Company (Aust.) 
Pty. Ltd., The Boule¬ 
vard, Richmond, Vic¬ 
toria. 3121. 

iiifitiitiiiiiiitiifiiiiitiiiititiiiiifitiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiitiiiiiiiiiiiiiiiiMMiiiiiiiiiiiiiimiiiiiiiiiiiiiuitiiiiiiiiiiiiiiiiiiiiiiiiiitiiittiimiiiiifiiiiiniiitiitimiiiiimiiifiifiiiiiii 

TRADE RELEASES-IN BRIEF 


m 



AEGIS PTY. LTD. informs that pro¬ 
duction of type 1F4 4MHz IF transformers 
and type M65 4.455MHz oscillator coils 
has not yet started due to pressure for other 
items, and these cannot therefore be sup¬ 
plied. However, both are easy to wind and 
assemble, full instructions being given in 
the August, 1967 issue of “Electronics Aus¬ 
tralia.” Complete sets of parts are being 
marketed, including the necessary wire and 
capacitors, and can be ordered through radio 
parts resellers from Watkin Wynne Pty. 
Ltd., 21 Falcon Street, Crow’s Nest, N.S.W., 
2065. 

AURIEMA (A’SIA) PTY. LTD. has 
released information on a new line of 
plastic-coated, miniature dipped mica capa¬ 
citors produced by Aerovox Corporation. 
They are available in five different models 
consisting of 63 different types with capaci¬ 
tances from 150 to 15,000pF and tolerances 
from 1 to 20 per cent. They feature an 
extended operating temperature range of 
— 55 to 125 deg. C. For further information 
contact Auriema (A’sia) Pty. Ltd., 443 Kent 
Street, Sydney, N.S.W. 

PYE PTY. LTD. has been awarded con¬ 
tracts worth over $249,000 by the Common¬ 
wealth Department of Supply for the pro¬ 
duction of highly stable crystal oscillators 
to be used in the new PRC-F1 Man Pack 
Radio Set for the Australian Army. The 
units are of the temperature compensated 


f. 



MINIWATT has announced the 
addition of a 630 V working range 
to their range of polyester capaci¬ 
tors. Further details may be ob¬ 
tained from the Miniwatt Electronics 
Division of Philips Electrical Pty. 
Ltd., 20 Herbert Street , Artarmon, 
N.S.W. 2064. 


crystal oscillator (TCXO) form and have 
been designed in the Pye Crystal Division 
laboratory in Melbourne, to provide fre¬ 
quency stability of a high order over a 
wide temperature range without the use 
of a temperature-controlled oven. Further 
details of these and other crystal units 
may be obtained from Pye Telecommuni¬ 
cations Crystal Division, P.O. Box 105, 
Clayton, Victoria 3168. 

ROHDE AND SCHWARZ, Munchen, 
West Germany, has released information on 
two new products. This company is represen¬ 
ted in Australia by Astronic Imports, a 
division of Electronics Industries Ltd., 622- 
626 Nicholson Street, North Fitzroy, Vic., 
3068, to whom all inquiries should be 
directed. 

Decade Exciter N0280 keeps the carrier 
frequency of an HF transmitter constant 
to within fractions of the bandwidth and 
injects the modulation. It uses frequency 
synthesis and delivers frequencies in the 
range 0.1 to 30MHz in decade steps of 
lOKHz with interpolation using a variable 
LC oscillator. The decade steps selected are 
indicated on digital indicator tubes. 

Portable Direction Finder NP8 consists 
of a table set weighing about 661b and a DF 
antenna system about 8ft in diameter. This 
system is a wide-aperture type operating on 
the Doppler principle. By using a suitable 
control crystal, it is possible to set frequen¬ 
cies in the range 117.5 to 135.5MHz. High 
sensitivity and a bearing accuracy of 1 dee. 
olace the system in Class A of the CCIR 
recommendations. 

VARIAN ASSOCIATES announces the 
availability of the following new products. 

Model LD-50 low-cost, portable helium 
leak detector consisting of a lightweieht 
control module connected to an analysing 
tube. 

Model V-4030-30B table model calori¬ 
meter which accurately measures average 
RF power absorbed in high-power water 
loads. 

Two new series of travelling wave power 
amplifiers which span the entire 1.0 to 
18.0GHz range—VA-1356 series delivers at 
least 20W between 1.0 and 12.4GHz; 
VA-1357 series provides more than 10W 
over the 12.4 to 18.0GHz range. 

Model ITM-2-30-10-50 solid-state IF 
amplifier featuring low noise-figure and 
high gain characteristics. 

For additional information on these pro¬ 
ducts, write to Varian Pty. Ltd., 38 Oxley 
Street, Crow’s Nest, N.S.W. 2065. 


UNIVERSITY 

GRAHAM 

INSTRUMENTS 

Suggested Xmas Gifts for the Radio 
Man, Hobbyist and home handyman. 
Tests Radios, Cars, Boats, T.V. and home 
appliances. 

5000 HAVE BEEN SOLD 
UNIVERSITY FAMOUS MVA4 
DIODE PROTECTEDJ 
20,000 ohms/Volt 



Model MVA4 $16.31 Inel. Tax 
Packing and Post, $1.00 


AMAZING POCKET SIZE 
FULL RANGE MULTIMETER 
MVA5 



Model MVA5 $10.00 Inch Tax 


Packing and Post, $1.00 
Obtainable from :— 

UNIVERSITY GRAHAM 
INSTRUMENTS Pty. Ltd. 

IC6 BELMORE RD., RIVERWOOD, 
N.S.W., 2210. Telephones: 53-0644 

(5 lines). Telegrams and Cables: 
Raquip, Sydney 
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GELOSO 


INDUSTRIAL AMPLIFIERS 
FOR PUBLIC ADDRESS-MUSIC 




G 3272-A 


75 -r TOO WATT 

TRADE PRICE $140.00 plus Soles Tax 

There is a complete range of GELOSO amplifiers to suit all occasions and all applications. Ask 

your wholesaler for full parliculars. 

AUSTRAUAN agents 

Australian Agents: iJ'ligi # 

^ V PTY. LTD. 

MELBOURNE: SYDNEY 

608 COLLINS STREET, 61-2464 64 ALFRED STREET, MILSON'S POINT 929-8066 

AGENTS: 

Perth: H. J. McQUILLAN PTY. LTD., 1017 Wellington Street, Perth . 21-4821 

Brisbane: L. E. BOUGHEN & CO.. 95 Central Avenue, Sherwood . 79-2207 

Adelaide: K. Farmer Sales Pty. Ltd. 286 Gilles St., Adelaide ...23-6131 



TANNOY 


Our prices are the cheapest in Australia . 
Write for further information 


Pre-Christmas Shoppers' 
Special Offer 


| World famous Empire 808 cartridge 
■ Dual 1010SK turntable, Armstrong 221 
stereo magnetic input amplifier 10 Watt per 
channel RMS frequency response from 30 
to 20,000 plus or minus IdB, 

2 Wharfedale 8in RSDD loud¬ 
speakers. Total Price .. .. 


IJUIU 

$320 


* J World’s best Adjustatones Stereo Head- 
g ^ phone made in U.S.A. P.E. 36 Hi-Fi 
a turntable complete with cartridge, Armstrong 

• 222 10 Watt per channel stereo amplifier 
frequency response from 30 
to 20,000 Plus or minus IdB. 

■ Total Price. 


ampuner 

$260 


3 Harman Kardon 210 stereo AM FM 
tuner/amplifier 5o Watt output, Ampex 
1163 stereo tape recorder, 2 Empire Com¬ 
pact loudspeaker system Model 
2000 . 

Total Price. 


empire com- 

$1400 


A Schaub-Lorenz SL220 stereo tape rc- 
■ corder, 2 Heco Hi-Fi loudspeaker sys¬ 
tems complete in cabinet, sep¬ 
arate base and tweeter. 

Total Price. 


$400 


5 Pioneer SA-400 15 Watt per channel 
stereo amplifier, Labcraft 605 turntable 
all balance arm. B. and O. cartridge. 2 
Wharfedale 8in RSDD loud¬ 
speakers. 

Total Price. 


iririage, i 

$210 


6 Armstrong 226 England’s best Hi-Fi 
stereo tuner/amplifier AM FM 10 Watts 
RMS per channel. P.E. 34 Hi-Fi turntable. 
Empire 888 cartridge, 2 R and 
A. lOin Hi-Fi loudspeakers. 

Total Price. 


lurmaoic, 

$340 


"J Schaub-Lorenz STV101 amplifier, maxi- 
" mum output 40 Watts fully transis¬ 
torised, distortion less than .3%, frequency 
response from 20 to 40,000 cycles, Dual 
1019 Hi-Fi turntable. Empire 888SE cart¬ 
ridge, 2 Heco 3 speaker sys¬ 
tems complete in cabinets. 

Total Price. 


g Armstrong 127 Stereo amplifier—tuner, 


idol curi- 

$520 


2 Heco lOin Hi-Fi speak¬ 
ers. P.E. 36 turntable with 
cartridge. 


$240 


Leak Stereo 30 Stereo amplifier. 


1019 turntable with Empire 
ridge. 2 Wharfedale 12in 
Super RS/DD speakers. 

Price. 


Dual 
888 cart- 

$420 


| /> Armstrong 221 Stereo amplifier, Dual 
1019 Hi-Fi turntable, Empire 888 cart¬ 
ridge, 2 Jordan Watts 12 watt 
r.in.s. speakers. Frequency 
response 20-20,000 cycles. .. . 


e oso can- 

$360 


l 1 Ampex Tape Recorders, following 

■ ■ models always in stock. Model 2163 

1163 Also in stock Oki Tape Re¬ 
corders, Models 222. 300D, 300, 555, 

Siemens Stereo Tape Recorders, Akai M.8, 
Schaub-Lorenz 220, Tandberg, etc. 


J 2 Armstrong 221 amplifier. Dual 1009 


turntable with B and O cartridge, 2 
Wharfedale Golden lOin 
RS/DD speakers. 

Price. 

The same with Empire cartridge plus $18.00. 


$290 


The greatest selection of Hi-Fi material always in stock. Please write for a quotation of any Hi-Fi material 
you require, and you will be delighted with our service. We will care pack and freight anywhere. 

23 COLLINS STREET, 
MELBOURNE 


RECORDED MUSIC SALON 


C. PINCZEWSKI 


TRUE FIDELITY 

WHOLESALE AND TRADE ENQUIRIES WELCOME 


Telephone 63-6257 
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COUBRO AND SCRUTTON (HOLD¬ 
INGS) LTD., has set up an Australian 
company, Coubro and Scrutton Pty. Ltd., 
to sell a wide variety of telecommunications 
products from a number of suppliers. The 
company will handle aerials, masts and 
microwave dishes from the Coubro and 
Scrutton group of companies. Subsequently 
it is intended to establish a manufacturing 
facility. The first general manager of the 
company is Mr Peter G. Park, formerly 
president of Trylon Inc., U.S.A. Details of 
the products available may be obtained 
from the company at Box 110, St, Ives, 
N.S.W. 2075. 

RACAL ELECTRONICS PTY. LTD. 

announces a four-place digital voltmeter 
which measures with true one-digit 
accuracy. It is the Darcy Four-place Auto¬ 
matic Ranging Digital Voltmeter-Ratiometer 
known as the DV-271. This instrument is 
a repack of the model V-71 used in the 
Polaris submarines and Minuteman check¬ 
out consoles. It will sell in Australia for 
$1,395 plus sales tax. Further details may 
be obtained from the company at 75-77 
Chandos Street, Crow’s Nest, N.S.W. 2065. 

COMTEL INTERNATIONAL PTY. 
LTD., Hogarth Road, Elizabeth South, S.A., 
has taken over the distribution of Ferro- 
graph tape recorders and accessories in all 
States in Australia with the exception, at 
this stage, of Western Australia. Full tech¬ 
nical details are available together with an 
assurance that stocks and spare parts are 
procurable from the company now'. 

PYE INDUSTRIES LTD., announces that 
Mr Peter M. Threlfal has accepted an in¬ 
vitation to become managing director of the 
parent company, Pye of Cambridge Ltd. He 
has been associated with the Pye world¬ 
wide group of companies for 35 years and 
has been managing director of the Aus¬ 
tralian company for the last ten years. Mr 
Threlfall will remain on the board of Pye 
Industries Ltd., and is expected to pay 
frequent visits to Australia in this oapacity. 
News of the appointment follows the recent 
additions to the Pye Industries board of Sir 
Howard Beal (chairman) and Messrs John 
Holman and Ivan Carseldine. 

FAIRCHILD AUSTRALIA PTY. LTD. 

has released details of a new concept in 
electronics design, known as Compatible 
Current Sinking Logic—CCSL for short. 
CCSL combines the most important features 
of three traditionally distinct families: TTL, 
DTL and Low Power DTL. All are categor¬ 
ised as current sinking circuits, all employ 
positive NAND logic, and all are compat¬ 
ible—logically and mechanically. Every 
CCSL gate can drive and be driven by 
every other CCSL gate, regardless of its 
traditional family identity. Free information 
on CCSL may be obtained by writing on 
company letterhead to Fairchild Australia 
Pty. Ltd., 420 Mount Dandenong Road, 
Croydon, Vic. 3136. 

EMERSON AND CUMING INC, Can¬ 
ton, Massachusetts. U.S.A., has developed 
the Eccosorb Anechoie Chamber No. 666-B 



The Eccosorh Anechoie Chamber 
666-B with a Nimbus weather satel¬ 
lite under test. 


for the General Electric Co. Primarily for 
testing the Nimbus weather satellite. It is 
a completely shielded free-space cube, meas¬ 
uring 27ft x 27ft x 30ft high, with a 29ft 
x 8ft removable section in the side to admit 
the Nimbus suspended on a cable. The 
absorber used to line the chamber is in 6ft 
and 2ift high pyramids. A fibreglass 
laminate floor is supported by special ab¬ 
sorbing pyramids. The chamber’s primary 
use is for impedance and RFI measurements 
of antennas. Further details may be obtained 
from the Australian agents, Wm. J. McLel- 
lan and Co. Pty. Ltd, The Crescent, Kings- 
grove, N.S.W. 2208. 

RUTHERFORD ELECTRONICS PTY. 
LTD., announces exclusive representation in 
Australia of the Carpenter Manufacturing 
Co. Ltd. of New York. Carpenter produce 
semi-automatic wire stripping machines and 
it is stated that the Carpenter range supple¬ 
ments the range of Eubanks automatic 
strippers already available from Rutherford. 
Rutherford also announces its entry into | 
manufacturing with the production of elec¬ 
tronic education aids at its Doncaster, Vic. 
factory. Inquiries to the company at P.O. 
Box 30, North Balwyn, Vic. 3104. 

STANDARD TELEPHONES AND 
CABLES PTY. LTD. has developed a series 
of fully transistorised FM mobile radio¬ 
telephones for a wide range of commercial 
applications. The units use no more power 
on receive than a lamp on a vehicle’s dash¬ 
board, and while transmitting use less power 
than an average stoplight. In each of the 
two VHF bands, 80MHz and 160MHz, 
there are two sets available in the series, a 
10 watt and a 20/25 watt set. A feature, 
claimed to be unique to this equipment, is 
its modular construction which permits 



Mr Bob Cunningham 
(chairman and managing 
director of R. H. Cunning¬ 
ham Pty. Ltd., 608 Collins 
Street, Melbourne) being 
presented with a Bulgin 
burglar alarm sales 
counter display while visit¬ 
ing A. F. Bulgin and Co. 
Ltd., Barking, Essex, Eng¬ 
land, during his recent 
world-wide business and 
fact finding tour. 



ORYX 


DUO-THERMAL 

WIRE STRIPPER 


In far less time than this takes to read, 
the job is done, the wire bared, ready 
for connection. Heated elements cut 
through PVC, Nylon, Rubber, Thermo¬ 
plastics, etc., and free unwanted 
insulation. 


Write or phone to: 

MELBOURNE: AWA Ltd., 67-9161. HOBART: 
AWA Ltd., 3-3836. LAUNCESTON: AWA Ltd., 
2-1804. ADELAIDE: Newton McLaren Ltd., 
51-0111. BRISBANE: Chandlers Ltd., 
31-0341. PERTH: AWA Ltd., 28-3425. 
SYDNEY: George Brown & Co. Pty. Ltd., 
29-7031. Electronic Parts Pty. Ltd., 533-1277. 


Australian Distributors: 



MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St., Sydney. 20233. 
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NEWLY DESIGNED PRODUCTS! 


Combination Type Moulded Knob Series 

Any of your special order-Acceptable 


m 

*** 

lift 

W 

ME-829 

ME-830 



ME-836 

ME-837 




<10 

ME-844 

ME-846 



ME-850 


tm# 

ME-851 


m 

ME-833 

s 

ME-838 

10 

ME-847 


•5* 

ME-834 



ME-852 


ME-839 

ME-848 

*** 

W 

ME-854 


a 


ME-835 


ME-840 

w 

ME-849 

III 

ME-855 


Mfl 

S 5 6 



ME-864 



ME-869 


u 

ME-857 

i# 

ME-865 



ME-870 



ME-871 


U 


ME-859 






ME-863 





ME-872 


ME-868 

<*>■«<* 

ffl 

ME-873 


Fitted with Brass Insert for %in Shaft — Locking by grub screw. 


(SOLE AGENT) 



ZEPHYR PRODUCTS PTY. LTD. 

70 BATESFORD ROAD. CHADSTQNE, VICTORIA—PHONE 56-7231 

MANUFACTURERS OF RADIO & ttECTRKAl EQUIPMENT & COMPONENTS ' 


N.S.W. 

Jacoby Mitchell & Co. 
Pty. Ltd.. 

469 Kent Street, 
Sydney, N.S.W. 


S.A. 

Neil Muller Pty. Ltd., 
8 Arthur Street, 
Unley, S.A. 


INTERSTATE AGENTS: 


TASMANIA 

Homecrafts-Tasmania. I NI c h o I s I R | ’^ cl • ° & 

190 Collins Street. 91 wlllington * Street, 
Hobart. Tas. I Launceston, Tasmania. 


INTERSTATE AGENTS 
W.A. 

D. K. Northover & Co., 
337 Wellington Street, 
Perth, W.A. 


QLD. 

T. H. Martin Pty. Ltd., 
56 Edward Street, 
Brisbane, Qld. 
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rapid servicing by replacement of modules, 
which are readily available. Inquiries to the 
company at Morebank Avenue, Liverpool, 
N.S.W. 2170. 

PLESSEY AUTOMATION has received 
P.M.G. approval for Che use of the PV319 
data transmission modem unit on the Post 
Office telephone network. The PV319 is a 
modulator/demodulator unit and is used as 
the coupling device between telephone lines 
and data transmission units operating at 
600 to 1200 bauds. It is available in five 
versions to cover the majority of data t r ans- 
mission requirements and complies with 
relevant CCITT recommendations. Further 
information may be obtained from Plessey 
Automation-Electronics, 13-17 Botany Street, 
Redfern, N.S.W. 2016. 

BUSINESS EQUIPMENT HOLDINGS 
LTD. has announced that following its 
acquisition by Litton Industries of Beverly 
Hills, U.S.A., the chairman of the board 
of Litton Industries, Mr Charles B. Thorn¬ 
ton, has joined Che board of the Australian 
company. The members of the board and 
the management of the company and its 
subsidiaries are otherwise unchanged. Mr 
Thornton, founder of Litton Industries, is 
regarded as one of the foremost industrial¬ 
ists and business leaders in the U.S.A. 

PLESSEY PACIFIC PTY. LTD. informs 
that advanced methods of producing micro- 
circuits used by Che Plessey Co. in the U.K. 
are being studied by the manager of the 
Plessey Pacific Research and Development 
Laboratory, Mr Keith Holywell, accompan¬ 
ied by Mr Derek Middleton, a senior 
engineer with the Ducon Division of Plessey 
Components. They are spending the greater 
part of their time in Britain at the micro- 
circuit production centre at Swindon, Wilts., 
which has an annual output of two million 
silicon integrated circuits. Mr Holywell will 
also study projects under development at 
the Allen Clerk Research Centre at Cas¬ 
well, Northants. 

AURIEMA (A’SIA) PTY. LTD. announ¬ 
ces the availability of Poly-Planar “Wafer- 
Type” wide-range, electrodynamic speakers 
in both 20 and 5 watt models manufactured 
by the ERA Acoustics Corporation. Both 
units are very thin, approximately one-fifth 
the depth of conventional cone speakers, 
but handling the same power range. The 
model P-20, equivalent to a 20W 12in 
woofer and tweeter combination, is only 
1-7/16in thick x lHin x 14-11/ 16in. The 
model P-5, equivalent to a 5W 7in 
speaker, is only 13/ 16in thick x 41in x 81-in. 

Poly-Planar units are made of expandable 
polystyrene plastic which makes them ex¬ 
tremely lightweight and impervious to tem¬ 
perature extremes, humidity, shock and 
vibration. The P-20 weighs 17 ounces and 
the P-5 11 ounces. The units can replace 
conventional cone speakers in hi-fi systems, 
TV, radio, public address systems and in 
marine application. They may be used baf¬ 
fled or unbaffled, wall or cabinet mounted. 
Inquiries to Auriema (A’sia) Pty. Ltd., 443 
Kent Street, Sydney, N.S.W. 2000. 



One of the Poly-Planar “Wafer- 
Type” loudspeakers manufactured 
by E.R.A. Acoustics Corporation 
and available from Auriema (A'sia) 
Pty. Ltd. 


EAI-ELECTRONIC ASSOCIATES PTY. 
LTD. has released information on the new 
range of Spectra-Physics helium-neon gas 
lasers. The new lasers—models 122, 123 and 
124—-have been designed to be used as fully 
specified “component-type” coherent light 
sources and to be capable of continuous 
maintenance-free operation in any kind of 
use over long periods of time. 

All three models are DC excited with the 
high voltage contained entirely within the 
laser for safety and to eliminate the need 
for high voltage cables. A sealed beam con¬ 
struction is employed, the resonator struc¬ 
ture comprising plasma tube and reflectors 
being sealed by the use of metal bellows. 
The entire sealed resonator structure can be 
moved relative to the laser housing by con¬ 
trols on the top of the laser head so as 
to provide vertical and horizontal adjust¬ 
ment and -angular deflection of the emergent 
beam for precise beam pointing. 



The Spectra-Physics helium-neon 
gas lasers, models 122, 123 and 124, 
available from E. A A.-Electronic 

Associates Pty. Ltd . 

Meohanically, the three lasers are very 
similar. Height and width of all three are 
3iin x 3iin, and all have a standard lin 
thread to accommodate Spectra-Physics 
laser accessories. The model 122 provides a 
guaranteed minimum output of 3mW, the 
laser head is 16in long and weighs 10 
pounds. Model 123 provides 7anW, is 22in 
long and weighs 15 pounds. Model 124 pro¬ 
vides 15mW, -is 32in long and weighs 25 
pounds. Prices of the models, excluding 
port duty or surcharge if applicable, are 
model 122 $2,150, model 123 $3,700 and 
model 124 $4,700. For further details con¬ 
tact Mr T. M. Rickard, Laser Sales 
Engineer, EAI-Electronic Associates Pty. 
Ltd., 25 Albany Street, St. Leonards, N.S.W. 
2065. 

ANDREW ANTENNAS PTY LTD., a 

subsidiary of the Andrew Corporation of 
Chicago, U.S.A., is moving its head office 
to the new manufacturing facility at 171 
Henty Street, Reservoir 3073, Vic. Mr Ross 
Erickson has arrived in Melbourne from 
Illinois to assist in the establishment of 
the plant which will fabricate dish antennas 
and waveguide equipment. He is a works 
foreman at the main Andrew plant in the 
U.S.A., and expects to be in Australia for 
at least a year. 

AUSTRALIAN RECORD CO. LTD. is 

distributing two antistatic aids which have 
been developed in the U.S.A. by Statlor 
Electronic Corporation and are now pro¬ 
duced in Australia under licence. “Rapar” 
antistatic spray is in 12 ounce cans with a 
cleaning cloth and retails for $1.95. 
“Statlor” antistatic record cleaning cloth 
retails at 75c. Trade inquiries to the com¬ 
pany at 11-19 Hargrave Street, East Sydney. 

DISTRIBUTORS CORPORATION PTY. 
LTD., announces the appointment of Mr 
Bill Anderson as manager of the electronics 
division. Mr Anderson, a digital com¬ 
munication specialist, was formerly senior 
project engineer with E.M.I. electronic de¬ 
velopment laboratories. He will establish a 
research laboratory within the division to 
provide expanded support services for 
company contractors dealing with the armed 
services and Federal Government depart¬ 
ments, especially in communications. Q 



THE COSMOS SW-30C ... A LOW PRICE 
HIGH QUALITY STEREO AMPLIFIER! 

With an output of 8 watts R.M.S. or 15 watts 
I.H.F.M. in each channel, the Cosmos SW-30C 
has a wide frequency response and speaker 
matching for 4, 8 and 15 ohm loudspeakers. 
Sens, for mag p.u. is 5 mV. Headphone 
jack. Earlier shipments sold 

very quickly. Including Sales $74.50 

WHAT IS AN E.M.Q.? 

An EMQ has saved hundreds of audio enthu¬ 
siasts millions of dollars. It’s an Encel 
Mail Quote . . . because of trade agreements 
many Encel prices may not be advertised. 
Be sure to print your name and address in 
BLOCK LETTERS; if you want amplifier or 

tape recorder information, please be reason¬ 
ably specific as Encel stock of these, items 
is extremely wide and varied. Help us to 

help you! 

GRUNDIG EQUIPMENT IN STOCK AT 
BOTH ENCEL STEREO CENTRES 

Call at either Melbourne or Sydney stores 
for a demonstration of the Grundig TK-341 
tape recorder or the TS-340 tape deck. 

Grundig Stenorette dictating machines are 
supplied complete with earphone, foot control 
and microphone. Price is most attractive! 

Write for EMQ's. 

THE REVOX G36 PROFESSIONAL 2 OR 4 

TRACK STEREO AND MONO TAPE RECORDER 

Encel Electronics recommend this famous 
Swiss recorder. Three motors are featured 
in this versatile two-speed professional quality 
recorder which takes 10 V 2 in. spools; ask 
for an EMQ or a trade-in valuation on your 
old unit. See Encel Stereo Centres for a 
Revox demonstration ... the low price 
will pleasantly surprise you. 

Ask for copies of reviews. 

STRAUSS SOUND SYSTEMS FOR GUITARS 
AND PUBLIC ADDRESS 

These are the sound systems used by "The 
Animals’’. "The Rolling Stones", "The Twi¬ 

lights". "The Loved Ones", "Tijuana Brass" 
and many other leading pop groups. The 
standard range include bass and lead units 
with power ratings up to 200 watts R.M.S. 
Strauss is quality all the way . . . Celestion 
speakers are used throughout. Ask for a list 
of Strauss models and prices. Head for the 
too with Strauss! 


LUX STEP UP TRANSFORMER 
FOR MOVING COIL CARTRIDGES 

The new Model AS-3A step up transformer 
permits the use of high compliance moving 
coil stereo cartridges and the reduction of 
cartridge assembly weight and mass. Com¬ 
pletely shielded, the AS-3A may be fitted any¬ 
where between the cartridge and the amplifier 
and is completely wired; connection is made 
by clix plugs. A switch permits 
variation of direct/step-up in- Cft 

puts. Inc Sales Tax 


DECCA-KELLY KARDIOID ENCLOSURES 

Beautifully finished in selected teak veneer, 
the Kardioid features the Mk. II Kelly Ribbon 
Tweeter and a recently developed 12” Model 
DK 1 bass reproducer. An acoustic lens and 
crossover network are standard. The per¬ 
formance of this outstanding enclosure is an 
excellent tribute to the Decca-Kelly organiza¬ 
tion. Encel price including Sales Tax $139. 
A kitset of the components only (includ¬ 
ing working drawings of the -k^**** 

cabinet) can be supplied for $109 


only 




ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

•Wholesalers ’Trade-Ins accepted 

Australia’s Greatest Hi-Fi Centre 
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ELECTRONICS ARE GOING PLACES 



A radio-equipped, turtle is tracked by orbiting satellites to check 
its migratory voyages in the Atlantic Ocean. One of the million 
incredible uses of electronics for commerce and industry. 



STUDY AT HOME IN YOUR SPARE TIME 


You know as well as we do that electronics is the big 
new field that’s here to stay. Industry is using electronics 
in fields many people hadn’t dreamed of a few years ago. 

TRAINED MEN ARE NEEDED. Australia’s industries 
need, and must have, Electronics Engineers urgently. 
Salary scales are rising fast and electronic engineering 
specialists are making big money. Trained Australian 
Electronics Engineers can choose jobs anywhere in the 
world—the lack of these trained men is world-wide. 
Training is the key—qualifications are what matter. 

BE HIGHLY PAID IN THE WORK YOU LIKE MOST. 

You already have the interest you need to be successful 
in electronics—you can get the training you need through 


International Correspondence Schools. You can train for 
your career in electronics at night, in your own time, 
with the help of a School of Electronics as close as your 
mail box. 

ACT NOW! Fill in the coupon below and send it to 
I.C.S.—we will send you by return mail our Free Book 
“Your Career in Electronics.” You could be earning more 
money, doing the work that you like, sooner than you think. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 528, Division of Electronics 
400 Pacific Highway, Crows Nest, N.S.W. 


Which of these specialised I.C.S. 

Home Study Courses interest you most: 


□ Audio: Hi-Fi, 

Stereo 

□ Automation 
Electronics 

□ Automatic Controls 

□ Industrial 
Applications 

□ Nuclear 
Instrumentation 

□ Digital Techniques 

□ Transistors & Semi 
Conductors 


□ Communications 

□ Monochrome and 
Colour TV 

□ Electronic Drafting 

□ Printed Circuits: 
Conventional 

□ Printed Circuits: 

Micro Integrated 

□ Fringe Equipment 

Also Computer Programming 
for Commerce, Research, 
Industry 


International Correspondence Schools 

Dept. 528 Division of Electronics, 400 Pacific Highway, Crows Nest, N.S.W. 


I 

I Please send me, without cost or obligation, your Free Booklet 
“Your Career in Electronics” and full information about_ 


I 


Name (Mr.. Mrs.. Miss) 

Aee 

Address 

Phone 

Occupation 

Dpt. 528 
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Comprehensive receiver , recorder manuals 


SERVICE MANUALS—From J. R. Pub¬ 
lications we have received three service 
manuals covering transistor radios. Two 
of these, the “E” series, are devoted to 
imported models, while the third one, in 
the “A” series, covers local models. 

The books are in loose-leaf form, with 
pages measuring lOin x 8iin securely held 
between attractive imitation leather covers. 
The “E” series covers are coloured green 
and the “A” series grey. This system of 
using distinctive coloured covers saves a 
lot of time when selecting the required 
volume. 

The “E” series covers Crown (8 models), 
Global (l) Grundig (1), Hitachi (23), Lark 



1 /50th horsepower) for instrument makers, 
designers of electrically powered models 
and toys, and experimenters. Although not 
highly profound electrically or mathemati¬ 
cally, it would appear to be both compre¬ 
hensive in scope and thoroughgoing in 
practical detail, and thus should prove quite 
valuable to any in the foregoing groups. 

There are twelve chapters in all. The 
first deals with definitions of the terms to 
be used, and discusses the scope of treat¬ 
ment, while the second introduces the types 
and salient characteristics of sub-miniature 
motors. The more detailed section of the 
book then commences, with succeeding 
chapters dealing in turn with permanent 
magnets, simple DC motor theory, coil and 
armature windings, simple DC motor con¬ 
struction, wound field motors, DC motor 
performance, performance testing techniques 
and apparatus, test result analysis, motor 
operation considerations and power supply 
systems. 

The text is lucid and easily read and, 
while keeping maths and formulas to a 
minimum, gives plenty of sound practical 
information on motor design, construction 
and operation. There are many graphs, 
diagrams and data tables, and these are 
clearly presented. 

For those seeking a reference dealing 
with sub-miniature DC motors, a book 
which can be warmly commended. Sub¬ 
mitted by Hicks Smith and Sons Pty. Ltd., 
301 Kent Street, Sydney, 2000, N.S.W. (J.R.) 


TAPE RECORDER 
SERVICE HANDBOOK 


(1), A.I.W.A. (1), Mitsubishi (24) N.E.C. 
(6), National (146), Nivico (23), Fhilco 
(6), Sony (118), Standard (24), Sharp (83), 
Sanyo (35), Sentinel (1), Silver (9), Tos¬ 
hiba (22), Telefunken (8), Victor (2). These 
figures may be effectively greater in some 
oases where one set of data covers several 
model numbers. 

The “A” series covers Admiral (4). 
AWA (42), Astor (82), Ferris (18), General 
Electric (4), Healing (10), H.M.V. (19), 
Kriesler (17), Philips (36), Precedent (2), 
Pye (13), STC (15), Titan (5). 

Both series carry an extensive list of tran¬ 
sistor-type numbers with application and 
suggested direct equivalents or comparable 
types. In the case of the “E” series there 
is an additional list of Mullard replace¬ 
ments for Japanese types. 

Purchasers of the handbook are provided 
with a registration card to be filled in and 
returned to the customer. As new data 
sheets become available registered custom¬ 
ers will be notified and advised of the 
price. 

As with previous publications, the print¬ 
ing quality is of a high order, an import¬ 
ant feature where fine detail is involved, as 
in some of the wiring and mechanical dia¬ 
grams. 

Price of the “E” series is $46 complete, 
or $23 each. The “A” series manual is 
$17.95. 

Also to hand is the second volume of 
the Tape Recorder Service Handbook. This 
is similar in format to the first volume 
(reviewed in these pages October, 1967) 
but is fitted with red covers to distinguish 
it from volume 1, which is fitted with 
brown covers. 

This volume is devoted entirely to the 
National range, listing 36 models in very 
considerable detail. The average number of 
pages per model would appear to be about 
eight and the data provided includes cir¬ 
cuits, parts lists, mechanical diagrams, wir¬ 


ing board patterns, assembly and adjust¬ 
ment instructions, and coded diagrams 
showing location of parts. 

Price of this handbook is $23.50. 

Further details may be obtained from 
the publishers, J.R. Publications, P.O. Box 
29, Chester Hill, N.S.W. 2162; from Radio 
Parts, 562 Spencer Street, Melbourne, Vic 
3000; or from General Accessories in all 
capital cities and a number of large 
country towns. (P.G.W.) 

Sub-miniature Motors 

SUB-MINIATURE ELECTRIC MOTORS, 
by R. H. WARRING, Published by Arco 
Publications, London, 1967. Hard covers, 
8$in x 5Jin, many diagrams and data 
tables. Price in Australia $5.45. 

A useful little book on sub-miniature 
electric motors (defined as those below 


Transistoren 


TR ANSISTOREN—Transistor interchange- 
ability tables. Published by De Muider- 
kring N.V., Bussum, Holland, 1967. 
Plastic covers, 6in x 4in, 191 pp. Price in 
Australia $2 plus postage 20c. 

SERVICE VALVE AND SEMICONDUC¬ 
TOR EQUIVALENTS, by G. R. Jessop, 
G69P. Published by the Radio Society of 
Great Britain, London, 1967. Soft covers, 
8Vin x 5Hn, 61 pp. Price in Australia 
95c, postage 10c. 

TRANSISTOR CIRCUITS HANDBOOK, 
published by De Muiderkring N.V., Bus- 
sum, Holland, 1966. Plastic covers 
8 5/8in x 4iin, 172 pp, many circuits, 
diagrams. Price in Australia $4.20, postage 
20c. 

Three useful publications for those who 
are cutting their teeth on transistors, and 



ABRAHAM’S 

I 

l 

5 

MARKET STREET, 

SYDNEY 


RADIO AND ELECTRONIC 

TRADE REPAIR SPECIALISTS 

Sony Agents: 29-2268 

— 

— 

-- 

Electrical Contractors: 

29-2275 

SONY TAPERECORDERS 





T.C.100 A.C. P.C. 

2 

Track 

mono 

1 speed 

2 ” 

$112.50 

T.C.800 A.C. P.C. 

2 

” 

” 

$187.50 

T.C.900S A.C. P.C. 

2 

” 

” 

2 ” 

$85.50 

T.C.102a A.C. 

2 

” 

” 

2 ” 

$129.00 

T.C.105 A.C. 

4 

” 

” 

3 ” 

$166.00 

T.C.260 A.C 

4 

” 

stereo 

2 " 

$300.00 

T.C.530 A.C. 

4 

” 

” 

3 " 

$405.00 

T.C.250a dek 

4 

" 

” 

2 " 

$167.00 

T.C.350 A.C. dek 

4 


” 

2 ” 

$215.00 

NATIONAL TAPERECORDERS 




R.Q.I13 D.C. 

2 

Track 

mono 

2 speed 

1 ” 

$53.00 

R.Q.2025 D.C. 

2 

” 

” 

$47.00 

R.Q.1053 D.C. 

2 


” 

2 ” 

$62.00 

R.Q1535 D.C. 

2 

n 

” 

2 ” 

$89.00 

R.Q.1585 D.C. 

2 


” 

2 ” 

$150.00 

R.Q.4015 A.C. D.C. 

2 

” 


2 ” 

$106.00 

R.Q.1525 A.C. P.C. 

2 


” 

2 ” 

$123.00 

R.Q.5035 A.C. 

2 

ii 

” 

2 ” 

$84.00 

R.Q.705d A.C. 

2 


” 

2 ” 

$121.00 

R.Q.703s A.C. 

2 



3 " 

$147.00 

R.S.755s A.C. 

4 


stereo 

2 ” 

$265.00 

R.S.770 A.C. 

4 

ii 

” 

2 ” 

$324.00 

R.S.773 A.C. 

4 

n 

” 

3 ” 

$352.00 

R.S.776 A.C. 

4 


” 

2 ” 

$354.00 

SHARP TAPERECORDERS 





R.D.707 A.C. 

4 Track 

stereo 

2 speed 

$210.00 
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YOURS FREE FOR 7 DA YS 

The New ‘Picture-Book’ way of learning 

ELECTRICITY [5 vols.] 
ELECTRONICS [6 vols.] 

You'll find it easy to learn with this outstandingly successful The books are based on the latest research into simplified 

new pictorial method—the essential facts are explained in learning techniques. This has proved that the Pictorial 

the simplest language, one at a time; and each is illustrated Approach to learning is the quickest and soundest way of 

by an accurate, cartoon-type drawing. gaining mastery over these subjects. 



j ~post now "for this offer]] 

TECHNICAL BOOK AND MAGAZINE CO. 

295-299 SWANSTOH STREET, MELBOURNE — PHONE: 32-3951 

I Please send me Without Obligation to Purchase, Basic Electricity/Basic Electronics on 7 1 
I Days’ Free Trial. I will either return set, carriage paid, in good condition within fl days | 
I or sene/ down payment of $2.50 (Basic Eloctricity) followed by 5 fortnightly payments of ■ 
1 $2.00. Down payment of $2.50 (Basic Electronics) followed by 5 fortnightly payments of I 
I $2.50. Alternatively, I will send $11.00 (Basic Electricity—5 parts). $13.10 (Basic Electronics 
I —-E parts) post free. This offer applies to Australia only. 

I Tick against set required (only one set allowed at a time cn free trial) 

I SASIC ELECTRICITY Q BASIC ELECTRONICS Q j 


Signature. . 

(If under 2i signature of Dd'enr o r guardian) 


Name.. 

BLOCK LETTERS BELOW 


Address .... 

FULL POSTAL 



HOOftiuw> WT(D . (0 ? R “ 


*%£»**» 


ALSO AVAILABLE IN THE SAME SERIES:—Payment with order only. 


FREE TRIAL OFFER DOES NOT APPLY TO THOSE BELOW. 


BASIC SYNCHROS and SERVOS 
BASIC ELECTRONIC CIRCUITS 
BASIC INDUSTRIAL ELECTRICITY 


These three sets ere each of two parts and contain between 
240 and 288 pages, 300 illustrations and ara uniform in size 
with BASIC ELECTRICITY and BASIC ELECTRONICS. Each 
set of two volumes is priced at $5.90 plus postage 30c. 


BASIC TELEVISION, PART ONE: 

This is a new series, part 2 of which will be published at a later date. Uniform with other titles in this 
series. Price $3.60, postage 30c. 


THE PURPOSE OF THE MANUALS is to train technicians, not high grade engineers. They are, 
therefore, admirably suited for self-instruction and for use in Colleges and Technical Institutes; also for 
Apprentice Training Schemes in many branches of industry. 


TECHNICAL BOOK & MAGAZINE CO. 

295-299 SWANSTON STREET, MELBOURNE 

Please post by return the items ticked for which I enclose 

remittance of $..••••••«••• 

Basic Synchros and Servos □ 

Basic Electronic Circuits. □ 

Basic Industrial Electricity. Q 

Name .. 

| Address ........ 


Published by the Techjiical^Presj^ London 

TECHNICAL BOOK 
& MAGAZINE CO. 

295-299 SWANSTON STREET, 
MELBOURNE Tel. 32 3951 


158 


ELBCTHONICS Australia,^December, 1967 































